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LONGITUDINAL study to test the acceptability and adequacy 

of irradiated evaporated milk for the growth and development 
of children from birth through the preschool years was undertaken in 
1936. Many clinical studies demonstrate the adequacy of evaporated 
milk in the critical period of rapid growth during early infancy. It 
seemed important to have actual clinical evidence as to whether its 
demonstrated nutritional adequacy and acceptability in infaney also 
operate through the preschool years to produce satisfactory growth 
and development. 

In this outpatient study, 233 male children (42 per cent Negro) were 
followed through 2 years of age. Of these, 153 were observed through 
the age of 4 years, and 53 through the age of 5 years. The families of 
the children studied were, in general, of low income status. The chil- 
dren were divided into experimental groups for the purpose of deter- 
mining the adequacy of vitamin D in irradiated evaporated milk (135 
U. S. P. units per reconstituted quart, 110 units per ean) as compared 
with accepted dosages of cod-liver oil. The study also undertook to 
answer the question whether additional vitamin A and vitamin B com- 
plex are necessary or beneficial for satisfactory progress of the pre- 
school child when evaporated milk constitutes the entire milk supply 
in his customary home diet. 

The progress of the children was judged by accepted criteria for 
growth and development. Body measurements included weight, body 
length, head circumference, crown-rump length, chest breadth and cir- 
cumference, and pelvic breadth. Complete medical records were kept, 
as well as developmental data concerning age of standing with sup- 
port, walking alone, and eruption of teeth. Other aspects of growth 
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were studied by means of hemoglobin and serum protein determina- 
tions, reentgenographie examinations of the left wrist, dental exami- 
nations to determine the incidence of dental caries, and psychometric 
tests. 

An earlier report' summarized results on incidence of rickets and 
growth in length during the first two years. Studies on bone density 
as a criterion of quality of bone growth through 5 years of age by the 
technique of Mack and associates® are still in progress and will be 
reported in a subsequent paper. 

Indications in the scientific literature of anthropometric and other 
differences between Negro and white children led to a separation of 
the data on the two races, and thus some interesting comparisons have 
been made possible apart from the original purpose of the study. 


ORGANIZATION AND METHODS 


The plan of this study follows. Further details were given in the 
first paper of the series, published in 1941." 

The project was conducted between November, 1936, and February, 
1942, a period of a little over five years, in the Out-Patient Department 
of the Children’s Hospital of Philadelphia. All infants selected for 
the study were males, had birth weights of 5 pounds or more, and were 
not receiving any breast milk when they were referred for the study. 
The average age of the infants at the time observations were begun 
was 42 days. Only the children who were followed through at least 2 
years of age have been ineluded in this discussion. Of the 233 followed 
through 2 years of age, there remained 208 at 3 years of age, 153 at 4 
years, and 53 at 5 years of age. Since twenty-two months elapsed be- 
fore the enrollment of the group was complete, many of the children 
were under 5 years of age when the study was terminated. Other chil- 
dren were lost from the group because of moving away, inability of 
the mother to continue visits to the clinic, or lack of cooperation. Be- 
cause of the small number of 5-year-old children studied (53), it was 
inadvisable to apply statistical methods in comparing the various 
experimental groups at 5 vears. Thus, this report in the main deals 
with the progress of the children through 4 years of age. 

At 2 vears of age, the group was composed of 58 per cent white and 
42 per cent Negro; at four years, there were 52 per cent white and 
48 per cent Negro. It was not possible to determine the native origin 
of the Negroes or the degree of mixture with the white race, so that 
this group represents an urban cross section of American Negroes of 
varied origin and mixed races. At 2 years of age, 25 per cent of the 
white infants were of Italian extraction, 25 per cent of Irish, 12 per 
cent of British, 10 per cent of German, 7 per cent of Slavic, 11 per 
cent of mixed northern and. southern European, and 10 per cent of 
mixed German and British extraction. The proportion of nationalities 
of the white children remained about the same at 3 and 4 years of age. 
Thus, the children were in large proportion of northern European 
stock, with approximately one-fourth of Italian descent. 

The parents of the children studied were from the lower economic 
levels. At the beginning of the study, a large proportion of the fam- 
ilies were on relief. Toward the end of the study, the financial con- 


dition of many improved, but, in general, the families were of a low 
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socioeconomic level, and of a type which would normally depend upon 
a free clinic for medical attention. Many of the families were large, 
containing as many as eleven children. The progress of this group of 
children, in the opinion of the investigators, is representative of attain- 
inents in growth and development at lower socioeconomic levels which 
can be achieved with regular medical supervision. 

The progress of each child was followed through examinations at 
the clinie and through visits to his home. The child was brought to 
the clinie every month until he was 1 year of age, and every two 
months to the age of 5 years. Either the nurse or social worker visited 
the homes of the children every two weeks in order to deliver the 
evaporated milk and vitamin supplements, and to keep in touch with 
the home care of the child. The free evaporated milk and medical 
attention which at first attracted the mothers into this study, supple- 
mented by the rapport which was established between the workers and 
the mothers as the study progressed, produced good maternal coopera- 
tion. The amount of milk left at each visit was little more than 
enough to suffice for the child’s needs until the next visit, so that a 
check on the approximate consumption of evaporated milk by the child 
was possible. Where necessary, extra milk was left for younger broth- 
ers and sisters to insure that the child on this study was given his milk. 
Children of many of the mothers who did not cooperate well were 
eliminated from the study before 2 years of age. 

During the first year of life exact directions were furnished for the 
preparation of the formula and for the additions of other foods to 
the diet, and the diets of all the children were fairly uniform and 
well controlled. Before the child reached the age of 4 months, he 
was receiving a formula containing one 14.5 ounce can of evaporated 
milk (13 fluid ounces) reconstituted with approximately 17 ounces 
water with 5 per cent added carbohydrate, usually in the form of 
dark corn syrup. Either orange or tomato juice was fed from the 
time of the first visit. Solid foods were added from time to time, so 
that at 6 months the child was receiving banana, cereal, and puréed 
vegetables and fruits, and at 1 year, potato, meat, and egg. Most of 
the children had made the transition from bottle to cup feeding by 
the time they were 1 year old. Iron supplements were given daily 
when the hemoglobin was found to be below 13 Gm. per 100 e.c. 

After the age of 1 year, it was increasingly difficult to control the 
diets of the children, except for the definite amounts of evaporated 
milk provided. The mothers were given general instructions about 
diet by the nurse. However, after the child reached the age of 1 
year, he soon was eating with the rest of the family. Thus the diets 
of the children on the study varied greatly with racial and national- 
ity factors, with changing economic conditions of the family, and 
with individual food habits. Early in life, the Italian children were 
introduced to such foods as macaroni, salads, eggs, breads, and wine. 
Most of the Negro children received good quantities of green leafy 
vegetables. Stews, vegetable soups, and cereals were predominant 
foods in the diet of families of northern European extraction, 

To determine the effects of various vitamin supplements, the 233 
infants on this study were divided into four groups. These groups 
were as follows: 
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NUMBER OF INFECTIONS PER CHILD Frow 








COLDS 





weaaas 6 MILD MODERATE SEVERE 
GROUP RACE CHILDREN 


OTITIS MEDIA 





\2-3 Yr. | 3-4 Yr, |2-3 Yr. | 3-4 Yr. [2-3 Yr. | 3-4 Yr. |2-3 Yr. | 3-4 Yr. |2-3 Yr. | 3-4 Yr. 





All White 116 79 1.71 1.58 0.49 0.49 0.28 0.27 

All Negro 74 2.33 1.91 0.34 0.57 0.33 0.30 

Group I White : 28 86 1.50 0.48 0.64 0.26 0.29 
Negro ; 22 , 3 1.91 0.37 0.64 0.44 0.18 

GroupII White 3 24 ‘ 1.67 0.38 0.29 0.16 0.29 
Negro : 26 ay, 1.96 0.26 0.42 0.23 0.42 

Group III White : 17 J 1.71 0.45 0.53 0.40 0.12 
Negro 5 11 .s 2.27 0.33 0.36 0.27 0.46 

GroupIV White 10 J: 1.40 0.82 0.50 0.41 0.40 
Negro ‘ 15 2.26 1.53 0.42 0.87 0.37 0.13 


0.07 
0.08 
0.05 
0.07 
0.11 
0.07 
0.05 
0.13 
0.06 
0.05 


0.03 
0.07 
0.04 


0.15 
0.06 
0.09 





Group I (control group): Eighty children received 110 U. 8S. P. 
units of vitamin D daily in the form of irradiated evaporated milk 


(13 fluid ounces). 

Group Il. Seventy-three children received nonirradiated evapo- 
rated milk plus 3 teaspoons of cod-liver oil daily furnishing approxi- 
mately 1,500 U. S. P. units of vitamin D and 15,000 U. S. P. units of 


vitamin A.* 

Group II. Forty-one children received 110 U. S. P. units of vita- 
min D daily in the form of irradiated evaporated milk plus 10 drops 
of ecarotene,t equivalent to approximately 2,250 U. S. P. units of 
vitamin A, 

Group IV. Thirty-nine children received 110 U. S. P. units of 
vitamin D daily in the form of irradiated evaporated milk plus 10 
drops of carotene and % tablespoon of brewer’s yeast powder daily. 
The brewer’s yeast furnished approximately 0.5 mg. thiamine and 
0.2 mg. riboflavin. (Groups III and IV were originally considered 
one group of approximately the same number of children as Groups 
I and II, respectively.) 

At each visit to the clinic, measurements of the child were made, 
including body weight, body length (reeumbent), head cireumfer- 
ence, crown-rump length (recumbent), chest breadth and cireum- 
ference, and pelvie breadth. The technique suggested by Vickers 
and Stuart® was followed, thus facilitating comparisons with the 
tables published by these workers. The medical records included 
incidence of illnesses and developmental data. Information regarding 
the consumption of evaporated milk, the age at standing with sup- 
port, the age of walking, and stools and regurgitation during in- 
faney was obtained by questioning the mother. A roentgenogram 
of the left forearm was made five times per year during the first two 
years, and twice a year thereafter. Hemoglobin and serum protein 
determinations were made three times a year. A _ special dental 
examination to determine the incidence of caries was made when 
the children reached the age of 4% to 6 years. Psychometric test- 
ing to determine intelligence quotients was conducted by a pediatric 
psychiatrist after the children had reached the age of 3 years. 

*The cod-liver oil and yeast used in this study were made available by the generos- 


ity of Mead Johnson and Co. 
#Carotene was obtained from the S. M. A. Corporation. 
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ro 4 YEARS ACCORDING TO GROUP 








PNEUMONIA 


l GASTRO- 
| SCARLET FEVER INTESTINAL | BOILS IMPETIGO 
| UPSETS 


SPECIFIC 
INFECTIONS 





BYr.| 3-4 Yr. | 2-3 Yr.|3-4 Yr. (2-3 Yr. | 3-4 Yr. [2-3 Yr. | 3-4 Yr. [2-3 Yr. | 3-4 Yr. (2-3 Yr. | 3-4 Yr. 





0.01 
0.03 


0.04 


0.18 


0.19 0.35 0.03 0.09 0.04 0.03 0.01 0.05 0.04 
0.28 0.46 0.02 0.07 0.07 0.03 0.04 0.09 0.03 
0.14 0.36 0.05 0.04 0.02 0.07 0.04 
0.30 0.41 0.09 0.05 0.11 0.05 
0.16 0.29 0.03 0.08 0.04 0.03 0.05 0.04 
0.23 0.35 0.08 0.07 0.04 0.04 0.13 0.04 
0.15 0.29 0.05 0.10 0.06 0.05 0.06 
0.40 0.46 0.07 0.07 0.09 ; 

0.41 0.60 0.06 0.18 0.06 0.10 

0.26 0.73 0.05 0.16 





GENERAL HEALTH 

Incidence of infections to 2 years of age, reported in the earlier 
paper,’ was approximately the same for all groups. It was noted that 
carotene had no beneficial effect on the number of severity of respira- 
tory tract or other infections. A study of the incidence of infections 
from 2 to 4 years (Table I) revealed similar findings of no marked 
differences between groups. It was noted previously that there were 
more mild colds among the Negro children than among the white to 
2 years of age. In incidence of mild colds and of specifie infections 
(measles, mumps, whooping cough) from 2 to 4 years, the Negroes 
also exceeded the white children. The slight preponderance of these 
infections in the Negro children was undoubtedly due to environ- 
mental factors. 

Mackay‘ noted increased susceptibility of infants fed whole dried 
milk to minor skin infections when extra vitamin A supplement was 
not given. This finding was not confirmed in a later study by the 
same author.’ In the present study, no difference was noted in the 
incidence of skin infections when the children were given a vitamin 
A supplement either in the form of carotene or cod-liver oil as com- 
pared to children fed irradiated evaporated milk without any vita- 
min supplement. 

Food tolerance was good. Stools and regurgitation of all children 
during the first two years, whether they were fed irradiated evapo- 
‘ated milk or nonirradiated evaporated milk, were within normal 
limits, and there were no apparent differences between groups. 


ACCEPTABILITY OF EVAPORATED MILK 


Based on information furnished by the mother, a reeord was kept 
of the consumption of evaporated milk. A table on consumption at 
2 years published in the earlier report' showed that over 80 per cent 
of all the children were consuming one can of milk* daily and that 
the remainder, with rare exceptions, were receiving at least one-half 
ean daily. Table IA shows that the consumption of evaporated milk 
at the ages of 3, 4, and 5 years continued to be one can daily in the 
majority of cases. There were no important differences between 


groups. 


*A tall can of evaporated milk weighs 1414 ounces (13 fluid ounces) and _ is 
equivalent approximately to 3%4 cups of average bottled milk. (See Farmer’s Bulle- 
tin 1705, U. S. Department of Agriculture.) 
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The amount of milk taken remained high during an age period 
when appetite often fails and difficulty is sometimes encountered in 
maintaining milk consumption. The child’s attitude toward evapo- 
rated milk was affected to some extent by the attitude of his family 
and associates. Some of the children in the later years of the study 
had brothers and sisters who were drinking bottled milk or went to 
kindergarten where other children drank bottled milk. Thus, a 
desire to conform to the rest of the group sometimes caused diffi- 
culties. However, with few exceptions or only temporary depar- 
tures, the children drank approximately one can of evaporated milk 
daily throughout the entire study period. Many of the children con- 
tinued to drink evaporated milk after the conclusion of the study even 
though it was no longer furnished free. 

Usually the children drank the evaporated milk diluted 1 to 1 with 
water. In some cases where the child had little appetite the milk was 
diluted for drinking with smaller amounts of water or was incorpo- 
rated in the child’s food. 


ANTHROPOMETRIC DATA 


Mean values for the various body measurements through 4 years of 
age, together with standard deviations and statistical comparisons be- 
tween groups, are given in Tables II through XVII. It was interesting 
to observe that there were no clearly significant differences between the 
various groups, and, therefore, no apparent beneficial effects of supple- 
mentation with vitamin A or B complex or both. In order to demon- 
strate an over-all favorable effect of any vitamin supplement, it would 
be necessary to show that this effect was consistent at the various age 
levels, with the two races studied, and also with all or several of the 
body measurements used as criteria of progress. It is possible that a 
favorable effect might be manifest during the rapid growth period of 
infancy which would not be apparent in the slower growth period of 
later childhood. 

In this study, a difference between two means was considered to be 
significant when it was at least two times the standard error of the 
difference of means. This is a conventional test of significance. How- 
ever, when the sample is small, as was the case in some of the groups 
at 3 and 4 years, interpretations of ‘‘significant’’ differences must be 
made with caution. 

One of the few significant differences between groups in regard to 
body measurements was in body weight at birth. The yeast supple- 
mented group in the white children was lighter at birth than the other 
groups, and this difference was found to be statistically significant in 
comparing this group with the control group, fed irradiated evapor- 
ated milk with no added vitamin supplement. However, this differ- 
ence was not due to the effect of the treatment, but rather to the dis- 
tribution of the babies among the groups at the beginning of the study. 
This difference did not appear at the end of one year when the effect 
of the various treatments could be measured. 

A few differences between certain groups were found in two meas- 
urements of body width which were classified as ‘‘significant,’’ but 
failed to appear consistently when these groups were compared at 
other age levels, or between white and Negro children or in respect to 
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TABLE IV 


COMPARISONS BETWEEN GROUPS FOR MEAN INCREASE IN WEIGHT (POUNDS) 
From BirtH To 2 YEARS 








STAND- 
DIFFER- ARD 
ENCE OF | ERROR OF 
MEAN DIF FER- 
IN- ENCE OF 
CREASES | MEAN IN- 
CREASES 


STAND- STAND- 
ARD ARD GROUPS 
DEVIA- ERROR OF COMPARED 
TION MEAN 


GROUP 





All All White 
White +2.56 r and 
I ‘ +249 All Negro ‘ +0.39 
White 
j land II 5 +0.51 
m 22.39 | 2. Land II +0.74 
= Tand IV f +0.62 
ees . $3.21 +0. II and IT ‘ +0.75 
IL and IV +0.63 
IV 20.8 +2.27 . IIT and IV +0.83 
All Negro 
Negro 99 20.5 +3.18 +0.32 Land II ; +0.76 
I 32 | 19.7 +2.40 | +0.42 Tand a7 . +0.96 
p 4 ne ~ Tand IV 1.1 +0.87 
II 31 21.1 +3.53 +0.63 Il and III ‘6 +1.07 
Ill 17 20.5 +3.57 +0.87 Il and IV s +0.99 
IV 19 20.8 +3.31 +0.76 Ill and IV ea +1.15 
































other body measurements. Thus, in regard to the chest breadth meas- 
urement (Tables XII and XIII), the white children in the carotene 
group were slightly larger than those in the cod-liver oil group at 1 
year, and also than those both in the cod-liver oil group and the con- 
trol group at the age of 4 years. In the Negro children, the yeast 


supplemented group at 2 years was significantly larger in chest: breadth 
than either the control group or the cod-liver oil group. In pelvic 
breadth (Tables XVI and XVII), the white children in the yeast sup- 
plemented group had measurements significantly greater than the chil- 
dren in the cod-liver oil group at the ages of 3 months and also 3 years. 


TABLE V 


COMPARISONS BETWEEN GrouPS FOR MEAN INCREASE IN WEIGHT (POUNDS) 
From 2 To 4 YEARS 








STAND- 
DIFFER-| ARD 
ENCE OF| ERROR OF | SIG- 
MEAN | DIFFER- | NIFI- 

IN- | ENCE OF |CANCE 
CREASES| MEAN IN- 
CREASES 


STAND- STAND- 
ARD ARD GROUPS 
DEVIA- ERROR OF COMPARED 
TION MEAN 


GROUP 








All All White 
White i +1.85 +0.2 and 
I Ps +1.66 All Negro +0.30 
White 
il aan Tand II +0.47 
, —— —— Tand III Af +0.61 
Tand IV +0.68 
Itt . 42.1% 70.52 II and III +0.63 
Il and IV +0.70 
+0.60 Ill and IV " +0.80 
Negro 
+0.21 Land II 0. +0.51 
+0.30 Tand III + +0.73 
Tand IV 3 +0.49 
4) IlandIII | 05 | +0.78 
+0.66 II and IV 5 +0.57 
+0.39 Ill and IV 0 - 
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TABLE VII 


COMPARISONS BETWEEN GrouPS FOR MEAN INCREASE IN LENGTH (CM.) 
From 2 To 4 YEARS 








STAND- 
DIFFER- ARD 
ENCE OF | ERROR OF | SIG- 
Paes ll MEAN | DIFFER- | NIFI- 
r IN- ENCE OF |CANCE 
CREASES | MEAN IN- 
CREASES 
All White 0.8 +0.28 
and 
All Negro 
White 
All ¢ +1.6 } +0.19 Tand II 
White Tand III 
I + +0.26 Tand IV 
II §.3 5 +0.31 | ILand III 
Ir | +2.08 +0.50 | IDTandIV 
IV +2, +0.65 IIT and IV 
Negro 
All 16.4 a } +0.21 Tand IT 
Negro | Tand IIT 
I ‘ 16.8 | +2. | +0.44 Tand IV 
II 26 16.0 +1. +0.36 IT and IIT 
III 16.5 +1.3: +0.40 | ILandIV 
IV 16.4 +1. +0.43 | Il.andIV 











+0.41 
+0.57 
+0.71 
+0.60 
+0.73 
+0.83 











Ssesece 
wooa~10I- 








+0.57 
+0.60 
+0.61 
+0.54 
+0.56 
+0.59 
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The level of significance in all these cases was low, and since the dif- 
ferences did not appear consistent with other results, it must be as- 
sumed that these differences were incidental. Slight differences found 
in chest breadth measurements were not confirmed in measurements of 
chest circumference. 

The only clearly defined and consistent differences in physical growth 
between groups in this study were found in comparing the Negro chil- 
dren with the white. The Negro children, although shorter in earlier 
infancy, were slightly longer than the white at the age of 9 months, 
and at 4 years they were significantly longer; at 3 years the difference 
was barely significant (Table VI). Their increase in body length from 
2 to 4 years (Table VII) was significantly greater, as it was from 3 
months to 2 years. The greater length of the Negro children was en- 
tirely due to longer lower extremities, for their crown-rump lengths 
were less. In addition, the Negro children were of a more slender body 
build than the white children. Comparisons of the mean measurements 
of body width (chest breadth, chest circumference, and pelvie breadth) 
showed statistically significant differences at all age levels from 3 
months through 4 years. 

Differences between white and Negro children were not significant 
in respect to either weight or increase in weight. Although the figures 
for mean head circumference of the two races were not compared 
statistically, the differences did not appear to be appreciable or con- 
sistently in favor of one group. 

The anthropometric literature concerning comparisons of body meas- 
urements in American whites and Negroes is voluminous, but the find- 
ings of various investigators have not always been in agreement. Data 
on preschool age children are few and comparisons have rarely been 
on the basis of whites and Negroes of approximately the same socio- 
economic status. Thus, a frequent finding has been that Negro chil- 
dren are shorter and weigh less than white children of the same age. 
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Woodbury® found this to be the case of ages under 6, but no attempt 
was made to match the two races with respect to socioeconomic status. 
He admits the possible effect of environmental factors. However, he 
found that the difference between races in both stature and weight 
was greater under 1 year of age and tended to become less as the chil- 
dren approached 6 years of age. Hrdlicka’ in studying white and 
Negro children in the New York Juvenile Asylum found Negro chil- 
dren to be taller, although their weight was usually slightly less than 
that of the white children. Michelson® in studies reported in 1943 
found in general that Negro females between the ages of 21 days and 
17.9 years were shorter than white children. However, he found that 
in the Negroes there were two conspicuous accelerations in growth— 
between 214 and 314 years of age and between 4% and 5% years of 
age. He was unable to explain these accelerations and considered them 
‘accidental and caused by the scanty material between 2 and 5 years.’’ 
He considered the possibility of differing rates of growth in various 
parts of the body, as trunk versus legs, as contributing to these dif- 
ferences. Whitacre® found Negro children shorter in standing height, 
and lighter in weight than white children from 7 to 9 or 10 years old, 
but above 10 years the Negroes were taller and heavier. 

Many investigators are in agreement with the findings of this study, 
that Negroes have narrower pelves, shorter trunks, and longer legs 
than whites, whatever the age level studied. That these differences 
appear even in fetal life was pointed out by Schultz’® who noted that 
the lower extremity in the Negro was longer in relation to the trunk and 
that the hip breadth was narrower in relation to shoulder breadth than 
in the white. Hrdlicka’ in 1900 and Whitacre® in 1939 both pointed out 
that Negro children had longer legs and shorter trunks than white 
children. Whitaecre’s measurements also showed that the Negroes were 
narrower of hip than the whites. Todd and Lindala™ in comparing 
measurements of white and Negro cadavers (adults) found the Negroes 
tended to be taller and to have shorter trunks, narrower pelves, and 
longer legs than the whites. The mean chest circumference was lower 
in the Negroes, but the difference was not considered to be large enough 
to indicate a clear racial difference. An examination of Hrdlicka’s 
figures for chest diameters’ shows that the diameter anteroposterior 
was smaller for the Negro children at the ages of 6 and 7, and the 
diameter lateral was smaller for the male Negro children at all ages 
from 6 through 16. Hrdlicka, however, did not consider these differ- 
ences to be important. 

Thus, other investigators are clearly in agreement with these find- 
ings of narrower pelves and shorter trunks in the Negroes. Differences 
between the two races with regard to chest breadth and circumference 
are not so marked, but other authors have found similar differences. 
The conflicting findings regarding body length and body weight may 
be due to varying economic levels. Other workers have found Negroes 
to be taller than whites and about equal in weight, as was found in 
the present study. Both weight and length are affected by environ- 
ment and are subject to large individual variations to the extent that 
they are not good criteria of race. The possibility exists, of course, 
that differences found between the two races through the age of 4 
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years might not persist if the children were compared at later ages. 
The greater body length of the Negro children of this study at 4 years 
may possibly be due to a comparatively greater rate of growth of legs 
as compared to trunk up to this age, and thus a change in the rate of 
growth at later ages could change the comparison of total body length. 

The children in this study were classed as Negro when they had any 
known trace of Negro blood. It is interesting to note that differences 
in body measurements between the two groups appeared in spite of 
the unknown degree of admixture of white, Negro, and possibly other 
races in the Negro children. 

Vickers’ and Stuart’s* norms were selected for comparison with the 
body measurements of the white children since the conditions of his 
study, in regard to geographic location, time, age level, technique of 
measuring, socioeconomic status, and nationality, were more nearly 
equivalent to the conditions of the present study than any other re- 
ported. Stuart’s norms are given in terms of percentile ranges. Thus, 
the figure at the 50 percentile point is the median, usually a figure very 
close to the average. The interquartile range is that which extends 
from the 25 to the 75 percentile point. 

Stuart emphasizes that one of the important uses of his norms is to 
determine whether children are progressing satisfactorily and whether 
they tend to stay in about the same percentile range at various times 
during their growth. The means of each of the various groups in this 
study tended to stay in the same percentile ranges of Stuart in all 
measurements throughout the ages studied, indicating a general trend 
of satisfactory progress. 

Mean values for body weight, body length, and head circumference 
in all groups tended to be between Stuart’s 25 and 50 percentile points, 
that is, slightly below Stuart’s median figures. That the children of 
this study tended to be shorter in trunk length and broader in com- 
parison to height than Stuart’s group was indicated by the fact that 
the means of crown-rump length tended to lie between his 10 and 25 
percentile points while the means of chest breadth, chest cireumference 
and pelvic breadth were usually close to his median or 50 percentile 
point. 

Consideration must be given to nationality differences, and to the 
fact that Stuart’s group was on a higher economic level. Growth 
progress in the present study was satisfactory and differences in body 
proportions seem attributable to nationality differences. Stuart’s chil- 
dren were principally of northern European origin, while the white 
children of the present study included approximately 25 per cent of 
Italian origin at all age levels. Various investigators including Wood- 
bury,® Hrdlicka,’ and Meredith**® have shown that children of Italian 
extraction tend to be shorter than other white children. Although 
figures for mean weight tended to be below Stuart’s median, the figures 
for gain in weight from birth to 2 years and from 2 to 4 years were 
very close to Stuart’s figures for increment of growth. 

Direct comparisons between the Negro children in the present study 
with the various norms given by Stuart are not possible because of 
racial differences. However, it is indicative of their satisfactory progress 
that the means of the various body measurements of the Negro chil- 
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dren tended to stay in the same percentile ranges of Stuart even though 
they might, as in the case of crown-rump length, lie below the inter- 
quartile range for white children. 

The means for body length, head circumference, and crown-rump 
length of the present study were compared with Kornfeld’s data,** and 
all were above Kornfeld’s average values. The two groups are not 
strictly comparable, since Kornfeld’s figures were based on measure- 
ments of Northern European children when the effects of the last war 
were not wholly eliminated. However, it is noteworthy that the mean 
body measurements of the present study remain at about the same point 
in relation to Kornfeld’s average values through the ages studied. 


BLOOD STUDIES 


Hemoglobin.—Analyses for hemoglobin by the Haden-Hausser method 
were made on all children every four months throughout the study. Re- 
sults are shown in Tables XVIII and XIX. During infancy the chil- 
dren were given solutions of either iron ammonium citrate (18 grains 
daily) or ferrous sulfate (6 grains daily) whenever their hemoglobin 
values fell below 13 Gm. Iron supplements were given to most of the 
babies in the first year of life, but were rarely given after 2 years. Thus, 
the hemoglobin values of all the infants were relatively high during the 
period of rapid growth and rapid increase in blood volume, when hemo- 
globin values in babies not given iron supplements tend to be low and 
variable. 

At 6 months of age, a possible advantage in favor of the yeast-fed 
group appeared. For both the white and Negro children, this group 
had the highest hemoglobin values and the differences were statisti- 
eally significant in comparison with the control group and the cod-liver 
oil group for the white children and with the cod-liver oil group for 
the Negro children. Also, it had been noted that the yeast-fed group 
required iron supplementation less frequently than the other groups. 
This finding recalls the studies of Summerfeldt and Ross'* who found 
that feeding children aged 5 to 14 years with a special cereal contain- 
ing added vitamin B complex and iron resulted in increased hemo- 
globin values. 

Barely significant differences in hemoglobin levels were noted in 
favor of the control group as compared to the cod-liver oil group at 6 
months (Negro children) and in favor of the carotene supplemented 
group as compared with the control group at 3 years (white children). 
However, these differences were not consistent in the two races or with 
other age levels. 

Guest, Brown, and Wing* studied white children during the first 
five years of life who received no iron other than that naturally present 
in their diets. They found the hemoglobin values to be high at birth, 
decreasing rapidly during the first two months, and more slowly to 18 
months. Beginning at about 20 months, the values increased slowly to 
an average value of 12.8 Gm. at 414 years of age. Because of the iron 
supplementation of the children in the present study, mean hemoglobin 
values through the age of 2 years were in the optimal range, and 
tended to be above the normal values given by Guest, Brown, and 
Wing. At 3 and 4 years, the mean values for the white children were 
approximately the same as those workers’ standards. 
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A suggestive tendency for the Negro children to have lower hemo- 
globin values than the white children from 6 months through 5 years was 
noted, although the differences were small and were not analyzed statisti- 
eally. Even though the mean values for the Negroes tended to be 
slightly lower than those for the whites, they still were in the optimal 
range for hemoglobin values in white children. Perhaps the higher 
rate of mild colds and specifie infections in the Negro children (Table 
I) is related to the slightly lower hemoglobin values of this group. 
Lower hemoglobin values in Negroes as compared to whites are a com- 
mon observation. Munday and associates’® found values from 0.5 to 
1 Gm. lower in Negro infants from about the fourth month to the end 
of the first year of life. The differences noted in the present study 
were not as large. Munday’s white and Negro infants both received 
the same diet without iron supplementation. The possibility still 
exists that the differences noted in hemoglobin values may have been 
the result of environmental factors. 

Serum Protein.—Blood for the serum protein determinations was 
drawn from the finger every four months throughout the study, and 
analyzed by the refractometer method. This method is convenient for 
clinical use but is not an entirely reliable measure of protein concentra- 
tion. Tables XX and XXI show the serum protein concentration 
through 3 years of age and the comparisons between groups. Some of 
the comparisons show differences which appear statistically significant. 
At 6 months of age, the mean for the control group (Negro children) 
was above that for the cod-liver oil group to a degree which was at 
the margin of significance. At 3 years of age, the mean for the white 
children in the yeast supplemented group was significantly below that 
for those fed carotene without yeast; the mean for the Negro children 
in the yeast group was significantly lower than the means for those in 
both the carotene and the cod-liver oil groups. Although these differ- 
ences in refractive index are statistically’ significant, they cannot be 
identified with change in protein concentration without further investi- 
gation by more direct methods. 

The mean values follow in general the trends indicated by other 
investigators for normal children. Dodd and Minot" stated that the 
serum protein of infants is low and increases gradually to an adult 
level at 2 years of age. Rapoport and associates** found especially low 
values for premature infants. The mean values found in the present 
study increased from approximately 6.4 Gm. to 7 Gm. per 100 c.c. 
between 6 months and 2 years. These values are above those reported 
for similar age levels by Dodd and Rapoport. Both groups of investi- 
gators used the micro-Kjeldahl method, and the differences noted may 
be due to the difference in method. Normal serum protein values are 
certainly a reflection of adequate protein intake. Obviously the chil- 
dren in this study were receiving sufficient protein to maintain normal 
serum protein values. The low serum protein values resulting from 
poor protein intake, reported by Dodd, Minot, and Keller’ in their 
study of children attending the Vanderbilt Clinic (Nashville, Tenn.), 
were not encountered in any of the children in this study. 

In the present study, the mean serum protein values for the Negro 
children were in most cases above those for the white children. The 
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differences were statistically significant at 1, 2, and 3 years, although 
they were not significant at 6 months of age. Such a finding is con- 
trary to the usual observation in the literature to the effect that there 
is no difference in the serum protein levels of whites and Negroes. 
Dodd and Minot"* found no difference between Negro and white chil- 
dren, and Lewis” in reviewing the literature on this subject found no 
evidence of difference. 
BONE DEVELOPMENT 

Rickets—No instance of marked rickets occurred in any of the chil- 
dren. Bone changes, diagnosed by x-ray as mild rickets, oecurred in 
13.3 per cent of the entire group. Figures on the incidence of mild 
rickets to 2 years were based on the appearance at any time of rachitic 
change in the course of ten roentgenographie examinations. In most 
cases X-ray diagnosis was not confirmed by clinical findings. As was 
pointed out previously,’ a certain amount of clinically insignificant 
rickets is found in studies of large groups of children even when the 
customary antirachitie agents are faithfully used. In all cases diagnosed 
as mild rickets in this study, the bone picture became normal by the time 
the child was 2 years of age without modification of dietary regimen or 
inerease in vitamin D intake. 

No appreciable difference was found in the antirachitie effectiveness 
of 1,500 units of vitamin D in the form of cod-liver oil as compared to 
110 units of vitamin D in irradiated evaporated milk. This was an im- 
portant finding of this study. There was no indication that the incidence 
of rickets was higher in rapidly growing children than in those increas- 
ing more slowly in body length. The study on the incidence of rickets 
to 2 years of age is discussed in detail in the 1941 report." 

The incidenee of mild rickets was lower among the Negro children 
than among the white. From this study and others,*" * it appears that 
under similar antirachitie management, the incidence of rickets in 
Negroes is below that in whites. 

Between the ages of 2 and 5 years, x-rays of the forearm were made 
at intervals of six months. No changes diagnosed as rickets appeared 


es 


after 2 years. However, bone changes, in most eases described as ‘‘in- 
creased density at zone of temporary calcification,’’ appeared in 12 of 
the 153 cases followed through 4 years, an incidence for the entire 
group of 7.8 per cent. Such changes appeared at only one examination 
and failed to appear on subsequent x-rays. For the white children, 
the incidence of such changes was 7.3 per cent in all groups receiving 
110 units of vitamin D in irradiated evaporated milk as compared to 
8.3 per cent in the group receiving 1,500 units of vitamin D in eod- 
liver oil. For the Negro children, the incidence was 10.4 per cent in 
all groups receiving irradiated evaporated milk and 3.8 per cent in the 
group receiving nonirradiated evaporated milk plus cod-liver oil. For 
white and Negro groups combined, the incidence at two levels of vita- 
min D was similar—8.7 per cent in the groups receiving 110 units in 
irradiated evaporated milk and 6 per cent in the group receiving 1,500 
units in cod-liver oil. 

The bone changes mentioned were diagnosed roentgenologically. 
Rachitie changes in the bone may be present which are not demon- 
strable by roentgenographie examination. This was amply confirmed 
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in the recent study by Park and associates** who found evidence of 
rickets by microscopic examination of bone sections in 46.5 per cent of 
230 children aged 2 to 14 years who had died in the Harriet Lane 
Home in Baltimore of all causes. One can only speculate whether the 
bone changes found in the present study would be diagnosed as rickets 
by similar histologic technique. Photometric studies now in progress 
of bone mineralization of this group of children are expected to yield 
valuable supplementary information. By this technique,? bone densi- 
ties can be quantitated from roentgenograms and comparisons made of 
quality of bone by longitudinal study of the same child or by com- 
parison of different children. 

Closure of Anterior Fontanel.—The mean ages in months at the time 
of closure of the anterior fontanel are shown in Table XXII. For most 
of the groups the mean age at closing was about 15 months. Since the 
age of closing was recorded when the child visited. the clinic, there was 


TaBLe XXII 


MEAN AGE (IN MONTHS) oF CLOSING OF ANTERIOR FONTANEL, AND COMPARISON 
BETWEEN GROUPS 
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in some eases a lag of a month or so in the age recorded: The usual time 
of closure of the anterior fontanel lies between the ninth and the six- 
teenth month. A few of the means were slightly over 16 months (caro- 
tene and carotene-yeast supplemented groups, Negro children), but 
with the lag in date of recording taken into consideration, all means are 
within this range. Statistical analysis revealed no significant differences 
between groups or betwen white and Negro children. Worthy of note 
is the fact that there were no significant differences between children 
fed respectively the two levels of vitamin D, 110 units in irradiated 
evaporated milk as compared to 1,500 units in cod-liver oil. 
MOTOR DEVELOPMENT 

The ages of the individual children at which they were able to stand 
with support and to walk alone were obtained by questioning the 
mothers. Age of ‘‘standing with support’’ was defined as the age at 
which the child could pull himself to his feet and stand up holding on, 
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The age of ‘‘ walking alone’’ was considered to be 
the age at which the child could take several steps without assistance 
and without holding on to stationary objects. 


as in a crib or pen. 


The mean ages for the various groups are shown in Tables XXIII 
and XXIV, and ranged from 8.7 to 9.5 months for standing with sup- 
port, and from 13.0 to 13.6 months for walking alone. There were no 
significant differences between the groups or between white and Negro 
children. By these criteria there was no difference between groups 
and no apparent effect of supplementation with vitamin A or B com- 
plex upon rate of motor development. 

Gesell** named 40 weeks (approximatly 9.2 months) as the age at 


which the child ean stand holding onto a support. The mean ages of 
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standing with support of the various groups in the present study were 
within two weeks of his figure. 

According to Gesell, walking replaces creeping between 12 and 18 
months, and the ability to walk goes through many variations during 
this period. Thus, the exact age when the child may be said to ‘‘ walk 
alone’’ is subject to variable interpretation. The mean ages (13.0 to 13.6 
months) of walking alone found in this study were the early stages of 
walking, and therefore corresponded closely with his range. 


MENTAL DEVELOPMENT 


When 3 years old, 200 of the children were given mental tests (1937 
Revision of the Stanford-Binet Intelligence Seales, Form L) by Dr. 
Sherman Little, Psychiatrist to the Children’s Hospital of Philadelphia. 
Since parental occupation has been shown to have a significant effect on 
the mental development as early as 2 years of age,*> the mother was 
questioned about the father’s occupation at the time the test was made, 
and the occupations classified according to occupational groupings used 
by Terman and Merrill.** All the children in the present study came 
under Groups V, VI, and VII. These groups are defined as ‘‘semi- 
skilled, minor clerical, minor business’’ (Group V), ‘‘slightly skilled’’ 
(Group VI), and ‘‘day laborers, urban and rural’’ (Group VII). Ter- 
man and Merrill®* found the mean intelligence quotients of children 2 
to 514 years of age in occupational Groups V, VI, and VII to be 104.3, 
95.1, and 93.6 respectively. 

When grouped on the basis of occupational groups, the mean intelli- 


gence quotients of the white children in the present study were 103.3 
for Group V, 104.4 for Group VI, and 102.1 for Group VII, or very 
close to Terman’s figure for Group V, and above his values for Groups 
VI and VII (Table XXVA). For the entire group of white children 
in the present study, the mean intelligence quotients for the various 
occupational groupings compared favorably with Terman’s norms for 
these socioeconomic levels. 


Terman’s test was standardized on white children, and this must be 
kept in mind when the test is applied to Negro children. However, it 
is noted that in Groups VI and VII, the Negro children were above 
Terman’s values, although they were below his mean of 103.3 for 
Group V. 

The entire group of white children had a mean intelligence quotient 
(103.9) significantly higher than that for the Negro children (96.3). 
However, when the white and Negro children were divided into groups 
according to the occupations of their fathers, the largest percentage of 
the white children was in Group V (semiskilled, minor clerical, minor 
business), and the largest percentage of the Negro children was in 
Jroup VII (day laborers, urban and rural). The mean intelligence 
quotients of the Negro children in Groups V and VII were not sig- 
nificantly lower than those of white children in the same groups, and 
the difference between the two races was only barely significant in 
Group VI (slightly skilled). This classification largely obviated the 
highly significant difference between the two races when the occupa- 
tions of the fathers; with their resultant effects on the economic and 
cultural environments, were not considered, 
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TaBLeE XXVI 


MEAN AGE (IN MONTHS) AT APPEARANCE OF First INCISOR AND OF TWENTY TEETH 
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The mean intelligence quotients of the groups on the basis of vitamin 
supplementation (Table XXV) were not significantly different from 


each other. The cod-liver oil groups, although lower than the other 
groups combined, were not significantly lower. The dietary variations 
in the groups of children studied obviously bore no relationship to 
mental development as measured by intelligence quotient. 


DENTITION 


Eruption.—Table XXVI shows that the mean age for the various 
groups at the eruption of the first incisor ranged between 7.5 and 8.7 
months, and between 27.2 and 28.9 months at the appearance of 20 teeth. 
Sinee the children visited the clinie once a month during the first year 
and every two months thereafter, there may have been in some cases a 
lag of several weeks in recording the eruption of the first incisor and of 
over a month in recording the appearance of 20 teeth. Inspection of 
the means of the various groups shows little difference between them. 
Whether the child was fed 110 units of vitamin D in irradiated evapo- 
‘ated milk or 1,500 units in cod-liver oil apparently made no difference 
in the age at eruption of teeth, nor did supplementation with carotene 
or yeast. Examination of the records of the children who were classed 
as rachitie under 2 years of age revealed no tendency for these chil- 
dren to have later eruption of teeth. 

Speidel and Stearns”? found the lowest mean age at the eruption of 
the first deciduous tooth to be in the group of infants fed 300 or 400 
units of vitamin D daily as compared to both a lower level, 135 to 270 
units, and a higher level, over 1,800 units. The mean ages at eruption 
of the first tooth in the present study were higher for all groups than 
Speidel and Stearns’ figures. The age at eruption of the first tooth 
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tended to be about one month later in the children in the present study 
on respectively equivalent levels of vitamin D. However, the figures 
are not strictly comparable, since Speidel and Stearns’ observations on 
a smaller number of children were on inpatients, a condition enabling 
daily observations thus eliminating time lag. 

More nearly comparable are data on children in the Harvard Growth 
Study already compared in respect to body measurements. Data on 
the eruption and caries of the deciduous teeth of this group were re- 
ported by Doering and Allen.** The children were examined every 
three months during the first year and every six months thereafter. 
The mean age at eruption of the first tooth in male children was not 
given. However, 21.3 per cent of the children had the lower left cen- 
tral incisor by six months, 78.6 per cent at nine months, and 98.5 per 
eent at twelve months. This indicates that the mean age would lie 
between six and nine months and corresponds to the means in the pres- 
ent study. 

In the present study the mean age for all groups at the appearance 
of 20 teeth was approximately 28 months. Doering and Allen found 
that by 24 months, 25.7 per cent of the male children had erupted the 
twentieth tooth (upper left second molar) and by 30 months, 77.3 per 
cent. This places the mean age between 24 and 30 months, which 
corresponds to the mean age found in the present study. When the 
data in the present study were arranged in the same manner as that 
of Doering and Allen, that is, showing the percentages of children 
who had erupted 20 teeth at 24, 30, and 36 months respectively, the 
percentage figures in all groups were similar to those of Doering and 
Allen. 

Median age at the eruption of the first tooth of New York City chil- 
dren, reported by Sandler, was 7.8 months, slightly below the mean 
age found in the present study. He reported median age at appearance 
of the twentieth tooth as 26.2 months, about one to two months earlier 
than the mean ages here reported, due perhaps to the lag in recording 
the eruption of the twentieth tooth in the present study. 


In a study of Ohio children, Robinow, Richards, and Anderson*’ 
found that siblings often show resemblances in their dentition which 
suggest that certain eruption patterns may be hereditary. In the 
present study, too, questioning of the mother would usually elicit the 
information that the children in the family tended to resemble each 
other with respect to late or early eruption of teeth. 

In the present study there was no striking difference in the eruption 
times of the white and Negro children. In comparing mean ages, the 
Negro children appeared to have an eruption age for the first incisor 
slightly higher in comparison with the white children, and practically 
identical for the appearance of twenty teeth. 

Suk** compared Zulus from South Africa with whites from Central 
Europe, and concluded that eruption in the whites is in general slower 
than in the more primitive Negro races. Steggerda and Hill** compared 
eruption time of permanent teeth in a Dutch-American population in 
Holland, Michigan and in Negroes from the rural South, and found 
that in general the teeth of the Negroes erupted earlier although the 
differences were small. The present study indicates that under ap- 
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proximately similar environmental conditions the eruption time of de- 
ciduous teeth is about the same in white and Negro children. 

Incidence of Dental Caries—The children in the present study were 
not provided dental treatment, although a few received dental care 
from other agencies. Seventy-five were examined for the presence of 
dental caries when they were between the ages of 414 and 6 years, only 
three of whom had been to a dentist before. Diagnosis was made both 
by full mouth x-rays and by oral examinations, according to the 
routine of the Children’s Clinie of the Evans Dental Institute of the 
University of Pennsylvania. Prematurely extracted and filled teeth, 
as well as carious teeth, both deciduous and permanent, were counted. 
At the time of the dental examinations, the teeth were mainly decidu- 
ous with some of the children having from 1 to 6 permanent teeth. 
The results are summarized in Table XXVII. 
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Some tendency for the children receiving cod-liver oil to have a 
higher incidence of caries is suggested by the data. In the white chil- 
dren fed cod-liver oil the percentage of carious teeth was over twice 
that in all groups receiving irradiated evaporated milk. This differ- 
ence has statistical significance, but since it is not present in the two 
similar groups of Negro children, it may be a chance finding. How- 
ever, an indication of more extensive caries in the Negro children 
receiving cod-liver oil is shown by a higher percentage of children 
having five or more carious teeth. Confirmation of these results with 
larger groups of children would be necessary before definite conclu- 
sions could be made. 

Data on earies of all teeth, both deciduous and permanent, at this 
age level are scarce, and methods of reporting incidence of caries vary. 
A few figures are cited, however, in an effort to evaluate the caries of 
the white children in this study in comparison with the usual find!ngs 
for this age range. 
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Doering and Allen*®* reported that the mean number of defective 
deciduous teeth per child of the male children of the Harvard Growth 
Study was 2.51 at age 414, 4.06 at age 5, and 5.73 at age 6. These 
figures would be higher, especially at 6 years of age, if permanent 
teeth had also been considered. It appears that the children of the 
present study compare favorably with the Boston children in regard 
to incidence of caries. 


In a survey conducted by the United States Public Health Service in 
1931,*° 87.7 per cent of white school children aged 6 had 1 or more 
decayed, missing, or filled teeth (permanent and deciduous combined), 
and 61 per cent had 5 or more decayed, missing, or filled teeth. In the 
present study 83.3 per cent of the white children had 1 or more de- 
eayed, missing, or filled teeth. That the extent of caries in the present 
group of children was lower is indicated by the fact that only 36.1 per 
cent of the white children in the present study, as compared to 61 per 
cent of the survey of school children aged 6, had 5 or more carious 
teeth. 

Dr. John W. Knutson™ in a United States Public Health Service 
study estimated that the age specific prevalence rates of dental caries 
in deciduous teeth increase at the rate of about 11% carious teeth per 
year to reach 7 carious teeth at age 6, and that permanent teeth are 
attacked by caries at the rate of 34 tooth per child per year from 6 to 
18 years of age. In a study of school children in Hagerstown, Mary- 
land, Knutson, Klein, and Palmer* reported a finding of 533.9 decayed 


and filled deciduous teeth per 100 cases (boys, aged 6 at last birthday) 
or 5.34 per child, and 25.1 deeayed, missing, or filled permanent teeth 
per 100 eases or 0.25 per child. These figures indicate an incidence 
considerably higher than the figure of 3.81 carious teeth per child 
(deciduous and permanent combined) in the present study in children 
ranging in age from 41% to 6. 


An incidence of 8.7 carious teeth per child was found in collecting 
unpublished data on white children aged 4 to 6 years attending the 
Children’s Clinie of the Evans Dental Dental Institute of the Univer- 
sity of Pennsylvania in recent years. These children were from fami- 
lies in the lower economic level, although none was completely desti- 
tute, and most were being examined for the first time. Although there 
may have been some tendency for the children with poorer teeth to 
attend the clinic, the cases included very few emergencies, and repre- 
sent, perhaps, the best comparison available of the dental condition of 
children in unsupervised groups of a low socioeconomic level. The 
caries incidence in the elinie group was more than twice as high as in 
the white children in the present study. 

The comparisons we have cited indicate a tendency to low incidence 
of caries in the white children in the present study. The lower inci- 
dence of caries in white children receiving irradiated evaporated milk 
as compared to those receiving cod-liver oil and, in the Negro children, 
a lower percentage having 5 or more carious teeth on these respective 
forms of vitamin D, may possibly reflect the automatie vitamin D in- 
take resulting from the use of vitamin D milk. 

An attempt has been made to evaluate the incidence of caries in 
white children only. This seemed necessary because of differences 
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noted between the Negro and white children. Incidence of caries in 
all groups of Negro children in the present study was lower than in 
corresponding groups of white children. Better teeth in Negroes than 
in whites is a common observation. In a survey conducted by the 
United States Public Health Service®* a lower incidence of caries was 
found in Negro school children aged 6 to 14 than in whites. Lewis” 
reviewed the literature on this subject and cited many references show- 
ing lower incidence of caries among Negroes at various age levels. 


COMMENTS 


The present study is unusual among studies of vitamin supplementa- 
tion in the length of time the children were observed, the type of milk 
fed through preschool years and the variety of criteria used of nutrition 
and growth. Most recent studies concerning the need for vitamin D or 
for vitamin A and vitamin B complex supplementation in childhood 
have been concerned with the period of infancy, especially the first year. 
The present study embraced longitudinal observations from early in- 
faney up to 5 years. 

The recommended allowance for vitamin D in infancy as given by the 
National Research Council*’ is 400 to 800 U. S. P. units daily. In the 
present study the children receiving 110 units daily in irradiated evapo- 
rated milk progressed equally with those receiving 1,500 units of vita- 
min D in eod-liver oil, as judged by rickets protection and linear growth. 
Incidence of rickets and gain in body measurements were approximately 
the same in both groups. One of the advantages of vitamin D milk is 
the automatic protection afforded, thus precluding neglect of vitamin 
D intake if the child is regularly fed. 

The effect of additional vitamin B, in the form of a water extract of 
rice polishings on the mental and physical growth of normal infants 
through 12 months of age was studied by Macy and co-workers,** * 
who found that body measurements did not appear to be affected al- 
though the vitamin supplement seemed to stabilize the rate of growth. 
No differences were noted in the incidence of anorexia or in develop- 
mental landmarks such as the eruption of teeth, ability to sit without 
support, crawl, speak words, and walk alone. Hemoglobin values were 
stabilized in the supplemented group and were higher toward the end 
of the year. Mental tests at 6 months showed some advantage in the 
supplemented group, but this difference decreased at 9 months and 1 
year. Elias and Turner*® showed no effect of vitamin B complex in 
the form of wheat germ and brewer’s yeast on the growth of normal 
infants. These findings are consistent with the results of the present 
study in which one group of children received a daily yeast supple- 
ment. There was no clear-cut evidence of benefit from the vitamin B 
complex to the diets of the children either during infancy on custom- 
ary evaporated milk feedings or at any time during the growth period 
up to 5 years. 

Many infants received a vitamin A supplement in the form of cod- 
liver oil during infancy, although the need for such a supplement has 
not been clearly shown. Lewis and Barenberg*' showed that the aver- 
age diet of the infant has a large margin of safety in respect to vitamin 
A and that no supplement is needed. Mackay® found no difference in 
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the progress of infants given additional vitamin A, but she believed it a 
safe practice to continue recommending extra vitamin A during infancy. 

In the present study no consistent trends were noted in favor of either 
of the groups receiving vitamin A supplements, that is, the cod-liver oil 
group (15,000 U. S. P. units of vitamin A) or the carotene group (2,250 
U.S. P. units of vitamin A). Thus on the basis of growth, the diets of 
the control group of children on irradiated evaporated milk, unsupple- 
mented, appeared to be adequate with regard to vitamin A during in- 
faney and early childhood, 

The differences between Negroes and whites were interesting findings 
in this study. Such data at this particular age level are scarce. The 
Negro children tended to be taller from about the age of 9 months. At 
all ages their legs were longer, their trunks shorter, and body width 
less both at chest and pelvis. Body weight and head circumference 
appeared to be approximately the same in Negro and white children. 
Lower hemoglobin values were noted in the Negroes, but the differ- 
ences were small and considered as merely suggestive. The Negro 
children had significantly higher mean serum protein values at 1, 2, 
and 3 years of age. No differences were noted in eruption of teeth or 
motor development. That the Negro children had a slightly lower 
mean intelligence quotient than the white was accounted for, in the 
main, by the less skilled occupational groups from which the Negro 
children were drawn as compared with the whites. The Negro chil- 
dren had better teeth than the white children, as shown by a lower 
percentage of carious teeth and a higher percentage of mouths free 
of caries. 

As judged by comprehensive elinical criteria, applied throughout 
infaney and up through the first four years of life, evaporated milk 
was demonstrated to be nutritionally adequate as a continuous milk 
souree for the growing child. 


SUMMARY AND CONCLUSIONS 


Various criteria of growth and nutrition were used in following the 
progress of a group of white and Negro children who received evapo- 
rated milk as the sole milk supply from birth through 5 years of age. 
The children were from low income families, and were observed at 
periodie visits to the clinie of the Children’s Hospital of Philadelphia. 
They were divided into groups in order to allow comparisons of two 
levels of vitamin D, (1) that amount provided by customary feedings 
of irradiated evaporated milk containing 135 U. 8S. P. units per recon- 
stituted quart and (2) 1,500 units in ecod-liver oil (1 tablespoonful), 
and to determine the effect of supplementation of the diet with vitamin 
A and vitamin B complex. 

During the entire five-year period, evaporated milk constituted the 
sole source of milk. Except for the milk and the vitamin supplements 
which were provided by the clinic, the remainder of the food was the 
customary home diet. Group I, as controls, received irradiated evapo- 
rated milk as the sole antirachitic. Group II received nonirradiated 
evaporated milk plus one tablespoon cod-liver oil daily, containing 
approximately 1,500 units of vitamin D and 15,000 U. S. P. units of 
vitamin A. Group LI received irradiated evaporated milk plus 10 
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drops of carotene daily, equivalent approximately to 2,250 U. S. P. 
units of vitamin A. Group IV received irradiated evaporated milk 
plus 10 drops of carotene and 1% tablespoon of brewer’s yeast. The 
brewer’s yeast furnished approximately 0.5 mg. vitamin B, and 0.2 
mg. riboflavin. 

After the child reached the age of 1 year, the evaporated milk was 
usually consumed as a beverage at the rate of one 1414 ounce can per 
day per child. Its acceptability as a continuous milk source through 
the age of 5 years was shown. 

Body measurements included weight, length, head circumference, 
chest breadth, and circumference, pelvic breadth, and crown-rump 
length. Statistical analyses of these data revealed no significant or 
consistent differences between groups that could be attributed to the 
variations in vitamin D intake or to supplementation with vitamin A 
or vitamin B complex. 

A suggestive difference in the hemoglobin level appeared at 6 months 
of age in favor ofthe yeast-fed group. This difference did not appear 
at other ages. Since most of the children received iron supplements 
during infaney, such differences were in the optimal range of hemo- 
globin concentration. 

Mean serum protein levels of all groups remained within normal 
limits, 

The variation in vitamin D intake as well as supplementation with 
vitamin A and vitamin B complex were shown to be without consistent 
effect on such developmental observations as age at closing of anterior 
fontanel, age at standing with support, age at walking alone, and age 
at eruption of teeth. 

Measurement of the intelligence quotients at 3 years of age, revealed 
no differences between groups. Means for all experimental groups 
(white children) compared well with Terman’s norms derived from 
children whose fathers were in similar occupational groups. 

A low and almost equal incidence of mild roentgenographice bone 
changes not diagnostic of rickets was found after two years of age at 
both levels of vitamin D administration. 

Incidence of dental caries in all groups was low for the age level 
studied as compared with reported studies of comparable children. 
Dental examinations at 414 to 6 years showed a mean number of 2.88 
carious teeth per child and 28 per cent mouths free of caries in the 
entire group of children. This study may indicate the importance of a 
continuous source of vitamin D during this age period as a factor in 
reducing the incidence of caries. 

The nutritional adequacy of evaporated milk for growth and de- 
velopment through infaney and early childhood was demonstrated. 
Dietary supplements of vitamin A or vitamin B complex were found 
to be without demonstrable effect by the criteria used. 

Racial comparisons revealed significant differences between white 
and Negro children in body proportions. The Negro children had 
serum protein values significantly higher than the white children at 
1, 2, and 3 years of age. The Negro children had a lower incidence of 
dental caries. 
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RESULTS IN THE TREATMENT OF MENINGOCOCCIC 
MENINGITIS WITH ANTITOXIN AND SULFONAMIDE DRUGS 


Joun H. Davis, M.D., Witu1aAm J. Morrow, M.D., anv 
JoHn A. Toomey, M.D. 
CLEVELAND, OHIO 


N 1943, Thomas‘ reported a death rate of 3.5 per cent_in 1,786 patients 
ill with meningococeus meningitis and septicemia treated with sulfona- 
mides. These results were obtained in young, healthy, physically fit 
soldiers, in an age group that previously has had a relatively lower 
mortality rate with other types of treatment. 

By contrast, Smith and his associates? reported a mortality rate of 
21 per cent in forty-three patients from a civilian hospital treated with 
sulfonamides only. Pizzi* reported 5,885 cases with 928 deaths, a mor- 
tality rate of 15.9 per cent. Various other reports have appeared in 
the literature. It occurred to us that it would be interesting to record 
our results in a general hospital—results obtained in patients of ages 
varying from 2 months to 80 years—results following treatment in 
those having all types of coexisting pathologic conditions of the heart, 
kidney, lung, liver, ete. What would happen to such patients is what 
would happen to patients in general practice where the iliness may not 
be reported for some time. 

It is not the purpose of this paper to describe well-known symptoms 
and features of epidemic meningitis, but merely to review the results 
of treatment with antitoxin and sulfonamide drugs. Our figures may 
form a basis for future comparisons. 

In this report on 309 consecutive cases of epidemic mengitis admitted 
to our wards (Department of Contagious Diseases, City Hospital, Cleve- 
land) is ineluded every patient who died whether within ten minutes 
or weeks after admission. However, the figures have been broken down, 
the time of death and the serious complications having been noted. 

Since Jan. 1, 1937, a ‘‘ecombined’”’ treatment has been employed in the 
Department of Contagious Diseases, Cleveland. This consists of the 
intravenous administration of from 100,000 to 200,000 units of menin- 
gocoecus antitoxin™ combined with sulfanilamide or sulfadiazine in the 
usual dosages. The latter drug has been used in one-half of the patients. 
One hundred thousand units of antitoxin were diluted in approximately 
one liter of saline, Ringer’s or glucose solution containing 3 c¢.c. of 
1:1,000 adrenalin. It was given by intravenous drip over a period of 
from eight to sixteen hours. A preliminary intradermal test was made 
with a 1:10 dilution of the antitoxin in salt solution to determine serum 
sensitivity, but the results were so variable that it became our custom 
to give the antitoxin regardless of the reactions to this test. When the 
blood pressure was low, from 5 to 10 ¢.c. of cortin was given twice a 
day and continuous injections of adrenalin in the proportions mentioned 
previously, that is 3 ¢.c. of 1:1,000 adrenalin to 1,000 c¢.c. of fluid. 


From The partment of Contagious Diseases, City Hospital and The Department 


of Pediatrics, estern Reserve University. 
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The sulfanilamide or sulfadizine dosage was caleulated to give a blood 
level between 8-12 mg. per cent. Sulfanilamide was given by mouth in 
the usual way, except in the case of uncooperative or maniacal patients 
or babies. In such instances, sulfanilamide was passed into the stomach 
by nasal catheter. Sodium sulfadiazine was given intravenously. Blood 
level determinations were made at the end of forty-eight hours and sub- 
sequently as indicated. The spinal fluid level was about 60 per cent of 


the blood level. 

In 238 of 309 consecutive cases, the spinal fluid cultures showed growth 
of the organisms; in an additional forty-five (283) the smears were 
positive. The remaining twenty-six showed signs of meningitis, pete- 
chiae, and an increased number of leucocytes in the spinal fluid; that 
is, clinically the patients had epidemic meningitis. 

Forty-three patients died—a total mortality rate of 13.9 per cent. 
This, however, is not a true index of therapeutic effect. 

There did not seem to be any comparative lessening of the mortality 
rate following the use of sulfadiazine as compared with that following 
the use of sulfanilamide. 

Of the forty-three deaths, twenty-eight occurred in males and fifteen 
in females; six occurred within twelve and eleven within from twelve to 
forty-eight hours after hospital admission. The other twenty-six pa- 
tients died after forty-eight hours in the hospital, usually in less than 
a week. If we ignored the patients admitted in a moribund condition 
who died in less than forty-eight hours after admission to the hos- 
pital, the mortality rate would be 8.8 per cent (26 out of 292). 

Other considerations would further decrease our death rate. One 
62-year-old man died thirty-four days after admission because of uremia 
due to an urethral stricture and secondary pyelonephritis following re- 
covery from meningitis. Nevertheless, we included this patient. A 
52-year-old man died suddenly of pulmonary embolism on the twelfth 
hospital day while apparently recovering from the meningitis. He had 
thrombosis of the left common iliae vein. One 30-year-old man died on 
the thirteenth day with advanced pulmonary tuberculosis; one 68-year- 
old man died of bronchiectasis and hematemesis with shock. Excluding 
these four, there would be twenty-two deaths in 288 cases, a mortality 
rate of 7.6 per cent.* The Waterhouse-Friderichsen syndrome developed 
in two patients. Slight shock and low blood pressure were common 
findings. 

In twenty-three patients serious conditions were present that would 
make the prognosis worse—diabetes mellitus; arteriosclerotie and hyper- 
tensive heart disease; pneumonia, both hypostatie and lobar; kidney dis- 
ease; tuberculosis; chronic aleoholism; venous thrombosis. These are 
noted in Table I A. 

In fifty-nine patients other than those who died, conditions of clinical 
importance were noted in Table I B. There was no patient in whom 
the diagnosis of hydrocephalus could be made. 


*Since this was written and up to March 28, 1945, inclusive, 64 additional patients 
were treated with this method. Two of this group died, making a total of 24 deaths 
in 352 cases, or 6.8 per cent. Were we merely to have reported this winter’s ex- 
perience, we would have had 64 cases and 2 deaths, a mortality rate of 3.2 per cent. 
The variability of the disease is thus illustrated. 
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There were fqur patients who had peripheral neuritis. In two in- 
stances this condition was due to ischemia of peripheral nerves secondary 
to tight restraints; one was associated with chronic alcoholism and one 
was unexplained. One patient with postencephalitic parkinsonian syn- 
drome was admitted with meningitis and recovered. 


Two patients had relapses. They had been completely well and sub- 
sequently developed signs and symptoms of meningitis. Both had 


second positive spinal fluid cultures and both recovered. 


TABLE IT A 


DEATHS—FortTY-THREE PATIENTS (TWENTY-EIGHT MALE AND F1IrTEEN FEMALE) 








TIME IN 


AG SEX 
= EX HOSPITAL 





Less than twelve hours in hospital—6é patients 
38 F 434 hr. Petechiae in adrenals, subarachnoid hemorrhage 
18 M 3 hr. 
23 M 50 min. Waterhouse-Friderichsen, possibly 
63 F 6} hr. 
6 F 74 hr. 
11 F 3 hr. Waterhouse-Friderichsen, leucopenia 


Ne 99 BD 


_— 


From twelve to forty-eight hours in hospital—11 patients 

M 20 hr. 

F 28 hr. 

M 194 hr. 

M 15 hr. Hypertrophy and dilatation of heart with coro- 
nary sclerosis, bronchopneumonia, chronic 
otitis media, and mastoiditis 

M 27 hr. 

M 24 hr. 

M 21 hr. Pulmonary edema 

M 36 hr. Cerebral edema 

F 193 hr. Shock 

M 44 hr. Debilitated from pneumonia 3 months before; 
B. U. N., 77; drug or serum reaction 

M 18 hr. 


Forty-eight hours more in hospital—26 patients 
6 days Diabetes with acidosis 
6 days 
7 days Lobar pneumonia, right 
6 days Bronchopneumonia, pulmonary infarction, 
thrombosis right femoral vein 
days Hypertension, alcoholism 
days Cardiac hypertrophy and dilatation, broncho- 
pneumonia 
3} days Bronchiectasis, hematemesis with shock 
days 
days Alcoholism 
days 
days Pulmonary edema, uremia 
days 
days Bronchopneumonia 
days Bronchopneumonia 
days 
days Urethral stricture, pyelonephritis, uremia 
days Shock on admission, elevated temperature after 
serum, pansinusitis, arteriosclerosis 
days Shock reaction with serum 
days Uremia, cholelithiasis 
days Lobar pneumonia, pulmonary _ tuberculosis, 
silicosis 
9 days 
34 days Bronchopneumonia 
5 days 
12 days Pulmonary embolism, urinary retention, throm- 
bosis of left common iliac vein 
M 13 days Far advanced pulmonary tuberculosis, bilateral 
M 3 days Bronchopneumonia 
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Serum sickness is a common accompaniment with the type of therapy 
we use and is not considered a complication of meningitis. Its mani- 
festations are urticaria, fever, joint pains, and lymphadenopathy, which 
appear in approximately from ten to twenty-one days after the admin- 
istration of the antitoxin. 

Seventy-two per cent of the patients who received serum and lived 
over ten days developed serum sickness. Two patients had a marked 
fall in blood pressure during or immediately following the administra- 
tion of serum. 

Table I B 


COMPLICATIONS AND/oR INCIDENTAL CONDITIONS OF Nore IN Firry-NINE PATIENTS 
EXCLUSIVE OF THOSE WHO DIED 





. Sixth nerve 
2. Sixth nerve, transient involvement (seen frequently) 





3. Deafness 

4. Eye 
Uveitis 
Iridocyclitis with hypopyon (recovered) 
Abscess of vitreous and lost vision 


. Other nerve involvements 
Bell’s palsy 
Third nerve 
Hemiplegia (transient) 
Fifth nerve (transient) 
Peripheral neuritis 
Postencephalitic Parkinson’s disease 
Ischemic neuropathy, radial nerve 
Paresis, hand 
Foot drop (alcoholic) 


. Pneumonia 


aad 


. Anemia 

. Sinusitis 

. Otitis media 

. Relapses 

. Other contagious diseases (cross infections) 
Mumps 
Varicella 
Diphtheria 

2. Thrombophlebitis in area of serum or fluid injection 


3. Other complications 
Albuminuria (azotemia) 
Shock on admission 
Xanthochromia 
Suppurative parotitis 
Fall of blood pressure following serum 
Septic joint 
Mastoiditis 
Cardiac fibrillation 
‘*Frozen’’ kidney 
Prostatism 
Arachnodactyly 
Abscess, finger tip 
Pleurisy, acute 


bt tt et et et DO 





SUMMARY 


An over-all mortality rate of 13.2 per cent was obtained in 309 
patients treated with a combination of sulfonamide drugs and antitoxin. 

A corrected mortality rate of 8.8 per cent was obtained when we 
excluded those patients who were dead on arrival or who were moribund 
and died within forty-eight hours. 
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This mortality rate of 8.8 per cent would be even less (that is 7.6 per 
cent) if we would exclude such patients as actually died from some other 
conditions although the latter were initiated by the infection itself. 

In general practice, physicians should strive for the same low mor- 
tality rate as obtained by the military, but it must be remembered that 
the civilian patient may be of any age and have an underlying pathologie 
condition which makes recovery almost impossible. 
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TREATMENT OF MENINGOCOCCIC MENINGITIS IN CHILDREN 
WITH A SINGLE INTRAVENOUS DOSE OF 
SODIUM SULFADIAZINE 


Report or NINE CASES 


COMMANDER SHERL J. WINTER 
MepicaL Corps, U. S. Nava Reserve 


NY successful method of treatment of meningococcie meningitis 
must show a low mortality and low morbidity rate and still be 
safe. The nine cases reported here from the Pediatrics Department of 
the Dependent’s Pavilion, United States Naval Hospital, San Diego, 
Calif., varies from the general method of treatment in that a single 
large intravenous dose of sulfadiazine was given. Eight patients re- 
ceived 214 grains per pound body weight, one patient received 2 grains 
per pound. 
Intravenous chemotherapy in the form of sulfonamides at the pres- 
ent time is the most extensively used method of treatment of meningo- 
coecie meningitis. Sulfapyridine and sulfanilamide have largely been 


From the Pediatric Department of Dependent Pavilion, United States Naval 
Hospital, San Diego, California. 
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replaced with sulfathiazole and sulfadiazine. The latter has recently 
become the sulfa drug of choice’ because of its accepted lower 
toxicity” * '° and because it is equally effective.* 

Sulfadiazine in the treatment of meningococcie meningitis in chil- 
dren has been used orally, subeutaneously, intravenously, and intra- 
theeally. The first-named method of administration is unsatisfactory 
in children because of the common symptom of vomiting. 

The subcutaneous route has the disadvantage of: slow absorption. 
In one patient in which this method was used the spinal fluid sulfa 
level was only 6 mg. twenty-four hours after the administration of 114 
grains per pound of body weight. One grain per pound was then given 
intravenously and the level rose to 18 in the spinal fluid twenty-four 
hours later. 

The intrathecal route is too frequently attended with severe reac- 
tion and is unnecessary. Appelbaum and Nelson‘ stated that there is 
no indication for the use of the drug intrathecally. 

Short and associates® stated that the intravenous sulfonamide treat- 
ment is the method of choice in meningitis. 

With the intravenous route the drug reaches the zone of infection 
promptly and in maximum concentration® and as stated by Smith and 
his collaborators,’ ‘Since patients may appear to be only moderately 
ill when first seen and yet die within a few hours, it seems best to begin 
chemotherapy by the intravenous route in all patients with meningitis 
regardless of the clinical appearance of the patient.’’ 


TaBLe I 


COMPARISON OF BLOOD AND SPINAL FLUID SULFADIAZINE LEVELS aT STATED INTERVALS 
APTER SINGLE INTRAVENOUS DosSE (2 GRAINS PER PoUND Bopy WEIGHT) 


CasE 8 








SULFADIAZINE LEVEL 
(Me@./100) 
BLOOD SPINAL FLUID SMEAR CULTURE CELL COUNT 
On admission - - + 5,500 
2 hours 24 - - 
24 hours 2 1l 0 7,700 
48 hours 9 0 300 
72 hours 7 3.3 0 253 


+ positive for gram-negative diplococci. 
0 negative for gram-negative diplococci. 
not done. 


SPINAL FLUID BACTERIOLOGY 











When sulfadiazine is given intravenously the spinal fluid levels 
have been shown to be two-thirds (3%) to four-fifths (4%) the econcen- 
tration of the blood levels.”.* (See Table I for ratio of blood and 
spinal fluid sulfa levels in Case 8 taken at the following time intervals 
after intravenous administration: two hours; twenty-four hours; 
forty-eight hours; seventy-two hours.) 

Following are certain advantages of the single dose over the divided 
dose in the treatment of meningococcie meningitis in children: 

1. It is sometimes very difficult and oceasionally impossible to ad- 
minister medication into the small veins of the baby and child at 
repeated intervals over a period of several days; with the single large 
dose only one venepuncture is necessary. 
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2. The blood and spinal fluids maintain an adequately high sulfa- 
diazine concentration over a four-day period for early recovery with a 
single large dose. (See Table IT.) 

3. The clinical symptoms subside more rapidly than in the divided 
dosage method of treatment. 

4. Spinal fluid cultures are sterile in twenty-four hours, thereby 
lessening the chance for sequelae and complications. 

The patients in this series ranged in age from 8 months to 7 years. 

The lowest cell count was 2,400; the highest, 33,000. 

Seriousness of the illness had no relation to cell count or abundance 
of organisms in the spinal fluid. Petechiae were present in five pa- 
tients. The temperature range was from 102.4 to 106° F. 

Length of onset varied from one to seven days, the majority being 
from one to two days. Blood culture was positive in only one patient. 
All but two patients had either a positive smear and/or culture in the 
blood or spinal fluid. The two exceptions showed gram-negative dip- 
locoeci present in nose and throat smears. The highest blood sulfadia- 
zine level was 54 mg. per 100 ¢.c, twenty-four hours after administra- 
tion, with a drop of from 40 to 50 per cent each twenty-four hours. 
(See Table II.) All temperatures were normal in from twenty-four to 
seventy-two hours. 

In one patient hematuria was present after administration of the 
sulfadiazine. This was a desperately ill 7-year-old female whose his- 
tory stated that she retired at 8 p.m. apparently well. She became 
delirious at midnight. When admitted to the Pediatric Service the 
patient was in coma and had a temperature of 106° F. Hematuria 
was undoubtedly due in this case to insufficient alkalinization, as the 
regular calculated dosage of sodium lactate was not given because of 
the limited supply available at the time. This patient weighing 60 
pounds was given 150 grains sodium sulfadiazine intravenously. In 
two hours gross blood was present in the urine and remained so for 
two days at which time the urine became free from blood microseopi- 
eally and macroscopically. At no time during the two days was there 
a depletion of urine. However, there was some elevation of the N.P.N. 
for three days. 

Following is the routine of treatment in the series of cases reported 
here: 

1. Sodium lactate (fifth molar), 15 ¢.c. per pound of body weight, 
is started by intravenous drip. 

2. Sodium sulfadiazine, 244 grains per pound body weight, is added 
to the remaining sodium lactate after one-half of the latter has gone 
into the veins (the sulfadiazine is dissolved in from 25 to 50 e.e. dis- 
tilled water). 

3. Additional sodium lactate is given at a later period intravenously 
or subeutaneously if indicated by the pH of the urine or blood CO,. 

4. Convulsions are controlled with paraldehyde® (without benzyl 
aleohol), 1 ¢.c. per 10 pounds body weight. This is given by gavage. 

5. Urine pH should be checked twice daily for the first four days. 
Short and his collaborators® avoided urinary complications by keeping 
the urinary pH 7.5 or higher. Fox, Jenson, and Mudge" stated, ‘‘ Urine 
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pH of 7.5 or above is essential to maintain sulfadiazine in solution 
during full therapeutic dosage.’’ 
SUMMARY 

1. Nine patients reported here have been treated with a single dose 
of sodium sulfadiazine intravenously with complete recovery. 

2. The single large intravenous dose of sulfadiazine will maintain a 
sulfa level in the spinal fluid and blood adequately long for rapid 
recovery. 

3. With the present method of treatment there is every indication 
that the present quarantine period of meningococcic meningitis is un- 
necessarily too long. 

4. It is possible that less than 2 grains per pound of body weight 
will be adequate to give the same result. Further studies will be 
necessary to determine the minimum single dose of sulfadiazine suffi- 
cient for rapid recovery. 

5. High sulfadiazine levels are shown to be well-tolerated if adequate 
alkalinization of the urine is maintained. Gilligan, and associates” 
and Flippin, Schwartz, and Domm* have previously proved the advan- 
tages of adjuvant alkali therapy. 

6. Spinal fluid cultures were sterile twenty-four hours after a single 
large intravenous dose of sodium sulfadiazine, thereby lessening the 
chance for complications and sequelae. 
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ANTIGENIC RELATIONSHIPS OF COLIFORM AND RELATED 
BACTERIA ISOLATED FROM INFANTS IN THE 
NURSERIES OF TWO INSTITUTIONS 


C. A. Sruart, Px.D., anp Evizapera Van Srratum, A.B. 
Provipence, R. I. 


|‘ 1902 from serologic findings Totsuka’® predicted that there were 
many millions of species of coliform bacteria. Later investigators 
made no attempt to predict the number of species but agreed almost 
without exception that antigenically the coliform bacteria were ex- 
tremely heterogenous. Van Loghem** (1919) and others, for example, 
seldom found one coliform eulture which agglutinated in the immune 
serum prepared from another coliform culture. Among the more re- 
stricted coliform organisms, hemolytic strains, Dudgeon and associate* 
(1922) and Meyer and Liwenberg® (1924) reported greater antigenic 
continuity than in nonhemolytie strains. More recently, however, 
Gundel’ (1930) and Bruschettini? (1936) were unable to confirm the 
work of Dudgeon and associates* (1922) and Meyer and Léwenberg* 
(1924). 

Many investigators working on the antigenic relationships of coliform 
bacteria failed to determine whether their cultures were of the Aero- 
baeter, intermediate, or Escherichia sections of the coliform group. 
Stuart and associates’? (1940) found 6.1 per cent of 113 Escherichia 
coli strains antigenically identical with one or another of ten strains 
used to produce antiserums. Later Stuart and associates'* (1943) re- 
ported 9.8 per cent of 263 Escherichia coli strains antigenically identical 
with one or another of ten additional strains used to produce anti- 
serums. To date in this laboratory a total of 389 Escherichia coli eul- 
tures tested in an average of fourteen of the twenty antiserums yielded 
only 8.7 per cent antigenically identical with any of the cultures used to 
prepare antiserums. 

Paracolon bacteria are a group of organisms fermenting lactose 
slowly and in some instances not at all. Some paracolon strains bio- 
chemically resemble the coliform group quite closely while others seem 
much more closely related to the Salmonella group. Rapid lactose fer- 
menting variants can be established easily from some slow fermenting 
parent cultures, particularly the papillate type of paracolon culture, 
while the slow or nonlactose fermenting characteristics of other cul- 
tures seems definitely fixed. Paracolon bacteria possess a marked anti- 
genic continuity among themselves and appear to be antigenically as 
closely related to Salmonella as to coliform bacteria (Stuart and as- 
sociates,’* 1943). Gard® (1937), Gard and Erieson*® (1939), Schiff and 
associates (1941), Bornstein and associates’ (1941), Peluffo and as- 
sociates’® (1942) and Wheeler and associates*® (1943) encountered ma- 
jor labeled Salmonella antigens in paracolon bacteria and an occa- 
sional paracolon strain with the complete somatic antigens of certain 
Salmonella types. Edwards and associates* (1943) isolated one para- 
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colon strain with all the somatie and all but a minor flagellar antigen of 
one Salmonella type. These findings would seem to indicate that the 
paracolon bacteria, being a more or less independent group resembling 
both the coliform and Salmonella bacteria, were worthy of generie dis- 
tinction. 

During an epidemic of gastroenteritis among infants in the nurseries 
of one hospital fecal specimens were examined from twenty-eight ill 
infants. The specimens were plated on EMB (eosin methylene blue) 
and SS (Salmonella and Shigella) agar and inoculated into tetrathi- 
onate broth. After twenty-four to forty-eight hours’ incubation the 
broth was plated on EMB and SS agar and occasionally on bismuth- 
sulfite agar. Lactose negative and slow lactose fermenting cultures when 
present and five lactose positive cultures were isolated from each speci- 
men. Strains with the antigenic structure of Shigella alkalescens were 
isolated from sixteen ill infants and there was some evidence that this 
organism may have caused the epidemie (Stuart and associates,’® 1943). 
Feeal specimens from fifty-eight normal infants from the same hospital 
were examined in the same manner. Lactose negative and slow lactose 
fermenting strains from all infants were tested in glucose, lactose, 
sucrose, salicin, maltose, mannitol, rhamnose and dulcitol; for the pro- 
duction of indole and acetylmethylearbinol; for growth on citrate agar 
and for motility. Coliform strains were tested in lactose, sucrose, and 
salicin; for indole and acetylmethylearbinol production; for growth on 
citrate agar and for motility. Lactose negative and slow lactose fer- 
menting strains when present and one or more Escherichia coli strains 
from each specimen (depending on differences in the biochemical re- 
actions) were selected for serologic analysis. A total of ninety-seven 
Escherichia coli and eighteen lactose negative or slow lactose fermenting 
cultures from the eighty-six infants (ill and normal) were studied. 

Agglutination tests were set up with the ninety-seven Escherichia 
coli strains in twenty antiserums prepared against Escherichia coli 
strains of known different antigenic structure isolated from adults. 
Strains agglutinating to titer or within two or three dilutions of titer 
in any antiserum were used to adsorb the antiserum in which agglutina- 
tion occurred. Four, or 4.1 per cent, of the ninety-seven Escherichia 
coli were antigenically identical with one or another of the cultures 
used to produce the twenty antiserums, that is, agglutinated to titer 
and removed all agglutinins from an antiserum upon adsorption.* 

While only four Escherichia coli cultures agglutinated to titer in any 
of the twenty antiserums, all but a few cultures gave cross-agglutination 
reactions to varying titers in one or more antiserums. From the cross 
reactions in the different antiserums an antigenic pattern could be 
established for certain strains. Several strains agglutinating to titers of 
1,280, 160, 640, and 2,560 in antiserums 3, 7, 12, and 19, respectively, 
would indicate that the several strains possessed similar or identical anti- 
gens. An antiserum was produced by one of the strains with this anti- 
genic pattern. In this way antiserums were prepared against nine of the 


*It is recognized that one strain agglutinating to titer and upon absorption com- 
pletely removing the homologous agglutinins from an antiserum against another strain 
is not conclusive proof that the two strains are antigenically identical and true anti- 
genic identity can be shown only by producing an antiserum against each strain 
ascertaining by reciprocal adsorptions that the two strains are identical. Neverthe- 
less, cultures agglutinating to titer in an antiserum and upon adsorption removing 
homologous agglutinins will be called “antigenically identical” since the procedure 
described identifies cultures sufficiently for the purpose of the present work. 
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ninety-seven Escherichia coli isolated from infants. Any culture with an 
antigenic pattern comparable to that of any of the nine cultures used to 
produce antiserums was tested in the antiserum in question. If a strain 
agglutinated to a sufficiently high titer it was used to adsorb the anti- 
serum. Three cultures from the eighteen lactose negative or slow lac- 
tose fermenting cultures were selected for the production of antiserums. 

In Table I are shown the cultures isolated from infants in institution 
A which were used to produce antiserums and the number of cultures 
from the same source antigenically identical with one or another of the 
cultures used to produce antiserums. Forty-four, or 45.4 per cent, of 
the ninety-seven Escherichia coli strains, eleven, or 61.1 per cent, of the 
eighteen lactose negative or slow lactose cultures, and fifty-five, or 47.8 
per cent, of a total of 115 cultures were antigenically identical with 
one or another of the cultures used to produce antiserums. 


TABLE I 


CuLtTurEs (ISOLATED From Itt AND NorMAL INFANTS OF INSTITUTION A) USED TO 
PrRopucE ANTISERUMS AND CULTURES FROM THE SAME SOURCE ANTIGENICALLY 
IDENTICAL WITH ONE OR ANOTHER OF THE CULTURES USED 
FOR ANTISERUM PRODUCTION 





~ NUMBER OF CULTURES 
CULTURES USED IDENTICAL WITH THOSE NUMBEROF NUMBEROF PERCENT OF 














TO PRODUCE IN FIRST COLUMN CULTURES CULTURES CULTURES 
ANTISERU MS INFANTS STUDIED IDENTICAL IDENTICAL 
NORMAL ILL 
Escherichia coli: 
A 4a 9 2 
A § 4 1 
Yo 6 0 
A 12 2 0 
A 19 3 0 
A 40 7 0 
A 47312 b, ¢ 0 4 
A 47912 ¢ 1 1 
A 48112 0 4 97 44 45.36 
Slow or nonlactose 
fermenting: 
A 451l1l e 0 4 
A 45211 ¢ 0 5 
A 45611 ¢ 0 2 18 1] 61.11 
Total 115 55 «47.83 
a Cultures 4 through 40 were isolated from normal infants. 
b Cultures 47312 through 45611 were isolated from ill infants. 
c Antigenically identical or closely related to Shigella alkalescens. 


From three normal and two ill infants seven paracolon cultures were 
isolated which could not be identified by any of the antiserums 
shown in Table I. Four of these paracolon cultures were antigenically 
related to but not identical with the paracolon types previously de- 
scribed by Stuart and associates’* (1943). No culture of Salmonella or 
Shigella other than Shigella alkalescens was isolated from any infant 
in institution A. 

In view of the high percentage of antigenically identical Escherichia 
coli strains isolated from infants in institution A it seemed advisable 
to investigate another institution. Accordingly, fecal specimens were 
secured from infants in the nurseries of institution B. The average age 
of the infants from which specimens were taken in both institutions was 
about 6 days and the period of investigation in each institution was 
about eight weeks. During the period in which specimens were obtained 
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in institution B no epidemics of gastroenteritis were reported, but 
sporadic cases of diarrhea did occur among the infants. Due to the loss 
of personnel because of the war, specimens from this institution were 
marked by number rather than by the name of the infant so that iso- 
lates could not be traced to individuals. Specimens from sixty-five in- 
fants were examined in the same manner as described for the speci- 
mens from institution A. The antigenic relationships of 100 Escherichia 
coli cultures, twenty-nine paracolon and ten unidentified cultures were 
studied. Eight per cent of the 100 Escherichia coli cultures were anti- 
genically identical with one or another of the twenty antiserums pre- 
viously mentioned prepared from Escherichia coli strains isolated from 
adults. Only 4 per cent of the 100 Escherichia coli strains from institu- 
tion B were antigenically identical with any of the nine Escherichia 
coli strains isolated from institution A which were used to produce anti- 
serums. From the cross reactions of the 100 Escherichia coli cultures 
in these twenty-nine antiserums, seven Escherichia coli cultures from 
infants of institution B were selected to produce antiserums. Anti- 
serums were also prepared against two paracolon and one of the un- 
identified cultures isolated from the same source. 

Table II shows that 64 per cent of the 100 Escherichia coli, twenty- 
three, or 79.3 per cent, of the twenty-nine paracolon, ten, or 100 per 
cent, of the unidentified, and ninety-seven, or 69.8 per cent, of a total of 
139 cultures were antigenically identical with one or another of the ten 
cultures used to produce antiserums. Six paracolon cultures failed to 
agglutinate in the two paracolon antiserums shown in Table II. Three 
possessed antigens in common with but none of the six were identical 
with any of the paracolon types deseribed by Stuart and associates™ 
(1943). Only one of the 139 cultures isolated from infants of institu- 
tion B possessed the antigenic structure of Shigella alkalescens and ex- 
eept for this culture no organisms of the Salmonella or Shigella groups 
were encountered. 

The unidentified cultures grew readily on SS agar, produced acid 
in glucose in twenty-four hours and in lactose in from two to three 


TABLE IT 


CuLtTurRES (ISOLATED FROM INFANTS OF INSTITUTION B) USED TO PrRopUCE ANTI- 
SERUMS AND CULTURES FROM THE SAME Source ANTIGENICALLY 
IDENTICAL WiTH ONE OR ANOTHER OF THE CULTURES USED 
FOR ANTISERUM PRODUCTION 

















CULTURES USED TO (,,,, Patan ne ll car, NUMBER OF NUMBER OF PER CENT OF 

PRODUCE WITH THOSE IN THE CULTURES CULTURES CULTURES 

NTIS IMS Sane. : IDENTICAL ENTICAL 

ANTISERUMS FIRB? COLUMN STUDIED IDENTICAI 
Escherichia coli: 

B 1 12 

B 5 3 

i 16 

B 9 18 

B 10 4 

B ll 9 

B 16 2 100 64 64.00 
Paracolon: 

B1W 17 

B13 W 6 29 23 79.31 


Not identified: 
B5 W 10 10 10 100.00 





Total Tree ear | 
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weeks, failed to ferment sucrose, salicin, maltose, mannitol, rhamnose, 
or duleitol, were nonmotile, failed to produce indole, acetylmethyl- 
earbinol, or hydrogen sulfide, and grew readily on citrate agar. Or- 
ganisms with the same biochemical reactions had been isolated previously 
in this laboratory from milk and occasionally from adult fecal speci- 
mens. 

Because of the lack of antigenic relationships among the Aerobacter 
group (Stuart and associates,’ 1940) it was decided to record the pres- 
ence but not to study serologically such strains. When the first twenty- 
eight specimens from institution B all yielded apparently identical 
Aerobacter colonies, one strain was isolated from each specimen. Anti- 
serums were prepared from two cultures selected at random. The 
twenty-eight Aerobacter strains were encapsulated and the method 
of Osterman and Rettger® (1941) was used in the agglutination tests. 
All cultures including those homologous to the antiserums agglutinated 
to titers of 160 to 320. Adsorption experiments were unsuccessful 
since centrifuging organism-serum mixtures as long as one hour at 
4,000 r.p.m. failed to pack the organisms enough to yield adequate 
supernatant fluid for tests after adsorption. Filtration after adsorp- 
tion likewise failed. Moreover, attempts to remove the capsule from 
these strains by subeulturing in broth containing varying dilutions of 
the two antiserums also failed. These twenty-eight Aerobacter cul- 
tures were antigenically related and possibly identical. 


DISCUSSION 


The high percentage of cultures from infants of institutions A (45.4) 
and B(69.8) antigenically identical with cultures isolated from their 
respective institutions hardly can be fortuitous. Two explanations of 
these results are apparent: (1) like certain species of Lactobacillus, 
certain species of coliform bacteria possess a strong predilection for the 
infant intestinal tract; or (2) cross-infection commonly occurs in the 
nurseries of these two institutions. Other than the fact that anti- 
genically Escherichia coli from infants differed greatly from Escherichia 
coli from adults there is little to support the first assumption. There is 
considerable evidence to support the theory of cross-infection within 
each institution. While 8 per cent of the Escherichia coli cultures 
from institution B were antigenically identical with cultures from adults, 
only 4 per cent of the cultures from B were identical with those from 
A. Cultures from institution A were not tested in antiserums against 
cultures from B as by the time these antiserums were prepared, due to 
loss of laboratory personnel, cultures from A were not available. How- 
ever, since 64 per cent of the Escherichia coli cultures from institution 
B were identical with cultures from B and only 4 per cent of cultures 
from B were identical with those from A it seems reasonable to assume 
that only a small percentage of cultures from A would have been iden- 
tical with those from B. 

There are other indications that the feeal flora encountered was de- 
termined more by the particular institution than by the fact that the 
source was infants. On EMB agar many specimens from institution 
A yielded Streptococcus; four specimens, Streptococeus colonies only ; 
and a number of isolates from this institution had to be replated to 
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eliminate Streptococcus contaminants. A few specimens from institu- 
tion B yielded Streptococcus; none, Streptococcus colonies only ; and no 
isolates had to be replated because of Streptococcus contaminants. (The 
role of Streptococcus in this work was not realized until the investiga- 
tion was well under way so that exact percentages of specimens with 
Streptococcus cannot be given.) On EMB agar 37.2 per cent of the 
specimens from institution A yielded Aerobacter; none, Aerobacter 
colonies only; while 89.2 per cent of the specimens from B yielded 
Aerobacter; seven, Aerobacter colonies only. Coliform organisms of the 
intermediate type (Escherichia freundii) were isolated from four speci- 
mens of institution B but were not encountered in specimens from A. 
As previously pointed out sixteen cultures with the antigenic structure 
of Shigella alkalescens were isolated from institution A and only one 
from B. No paracolon cultures isolated from institution B were iden- 
tical with any from A, nor were the unidentified cultures isolated from 
B encountered in A. 

Most if not all of the evidence indicates that the findings in these two 
institutions were the results of cross-infection but it must be noted that 
these institutions had experienced considerable alterations in personnel 
heeause of the war. 

CONCLUSIONS 


1. The serologic relationships of 254 Escherichia coli, paracolon, and 
lactose negative cultures isolated from fecal specimens from 151 infants 
in two institutions were studied. 

2. Of 115 cultures from one institution 47.8 per cent were anti- 
genically identical with one or another of twelve cultures used to pro- 
duce antiserums, while 69.8 per cent of 139 cultures from the other in- 
stitution were antigenically identical with ten cultures used to produce 
antiserums, 

3. The percentage of cultures from one institution antigenically 
identical with cultures from the other institution was small. 

4. There was considerable evidence to show that this condition was the 
result of cross-infeetion within each institution. 
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TEN YEARS’ EXPERIENCE WITH BCG* 
(EXPERIMENTAL AND CLINICAL) 


Sot Roy RosentHa., M.D., Margery Buaup, M.D., np 
ELEANOR I. Lesuir, M.D. 
Curcaeo, ILL. 


Sey years ago the Tice Laboratory and Clinic set about to determine : 
1. Whether the bacillus of Calmette and Guérin (BCG) was safe 
for animals and man. 

2. Whether this form of vaccination against tuberculosis was bene- 
ficial. 

The first three years were spent exclusively in cultural and animal 
study, while for the past seven years human vaccination has been in- 
eluded. At the present writing there have been 2,178 newborn chil- 
dren and young adults vaccinated, and 2,157 who served as controls. 
This report concerns itself with 2,578 newborn infants and endeavors 
to answer the above queries in the light of the results obtained thus far. 
The results in young adults has been published elsewhere." 


1. IS BCG SAFE FOR ANIMALS AND MAN? 


In an evaluation of the literature, two major types of studies must 
be considered, namely, laboratory and clinical. Regarding the former, 
Petroff and associates? in this country were the first to show that BCG 
was dissociable into an R and an S form. The S form, he claimed, 
produced a progressive disease when injected into animals. When 
Petroff’s cultures were examined by Kraus* of Vienna and Bruno 
Lange* of Berlin, they were found to simulate virulent human tubercle 
bacilli, suggesting a contamination. Both Lange and Kraus, as well 
as one of us (S.R.R.),° were able to dissociate BCG but could not 
verify the virulence of the S form in animals. Several other authors 
(Sasano and Medlar,® Dreyer and Vollum,’ Reed and Rice‘) have 
claimed that BCG could be made to revert to its former virulence by 
using other forms of cultivation. However, since 1930, such reports 
have become rare. Many of the authors mentioned, or their stu- 
dents, upon invitation of the Robert Koch Institute of Berlin, have 
been unable to repeat their work.® Rosenthal’ has repeated most 
of the work on dissociation and has failed to note progressive tuber- 
culosis following the injection of BCG in thousands of animals (guinea 
pigs and rabbits). Nelda Holmgren, working in this laboratory, has 
recently injected as much as 65 mg. of the organisms intravenously, 
intraperitoneally, or subcutaneously into rabbits over a period of a 
few months without producing progressive disease. This dose is ap- 
proximately 300,000 times the human dose calculated by weight. Dr. 
Petroff, in a personal communication,” has conceded that the present 


From the Tice Laboratory and Clinic of the Chicago Municipal Tuberculosis Sani- 
tarium and the Department of Bacteriology and Public Health, University of Illinois 
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*Bacillus of Calmette and Guérin. 
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BCG culture is probably a pure R form, and, as such, incapable of pro- 
ducing progressive tuberculosis. 

Regarding the reversion of virulence clinically, the most publicized 
reports are those from the disaster in Lubeck, Germany. Some 270 
infants were vaccinated with a vaccine that was supposedly BCG. 
Seventy-seven died of tuberculosis. The German Government in 1930 
began an extensive investigation headed by Ludwig Lange and Hilde- 
gard Peseatore, both of the Robert Koch Institute of Berlin. In 1935, 
five years following the disaster, the Reich Minister of the Interior, 
published an extensive volume’® on the clinical, bacteriologic, and path- 
ologie findings of the infants who died. Their conclusions were: 

1. The BCG culture used in vaccinating the Lubeck children was 
most probably contaminated by a human strain of virulent tubercle 
bacilli that Professor Deyeke in Lubeck had received from Keil a short 
time previously. This was ascertained by the fact that cultures of 
the organism from the children who died, as well as from a few of the 
vaccine ampules salvaged (the majority of the cultures and the vae- 
cine were destroyed as soon as the catastrophe occurred), produced a 
phosphorescent green color on Sauton’s media. The Keil strain pro- 
duced the same discoloration, a phenomenon so extremely rare that 
there could be little doubt as to the similarity of these cultures. In 
testing over 200 virulent cultures from various sources only two showed 
this green discoloration. 

2. By repeating most of the methods previously used in attempts to 
enhance the virulence of BCG they were unable to produce progressive 
tubereulosis in animals. In some instances, as stated, the original 
authors or their assistants attempted to repeat their work in Berlin 
but failed to do so. 

It was revealed at the criminal proceedings that the BCG culture in 
Lubeck was kept in the same incubator as the virulent ones. For this 
and other acts of malpractice, the offenders were convicted and served 
jail sentences. 

Two other types of report are characteristic of the sporadic ones 
found in the literature; one from Santiago de Chile (Dr. Aristia)'® 
and another from Ujpest, Hungary.": In the former there were four 
eases of tuberculosis reported in infants from 9 to 19 months of age. 
These children had received BCG by mouth during the first week of 
life. One, a syphilitic premature infant, died. In a personal interview 
with Dr. Aristia in Chile, S. R. R. learned that in his Institute (Casa 
National de Nino) it was more recently discovered that fourteen of 
eighty-four infants (16.6 per cent) born of mothers with far advanced, 
terminal forms of pulmonary tuberculosis developed x-ray and clinical 
evidence of the disease, notwithstanding the fact that the children 
were separated from their mothers at birth. As congenital tuberculo- 
sis is exceedingly rare, the possibility of infection during labor or by 
postnatal contagion is more likely. 

Dr. Aristia is firmly convinced at this time that BCG does not pro- 
duce progressive tuberculosis. To emphasize his point, he allowed one 
of the authors (S. R. R.) to vaccinate two children at the Casa and then 
proceeded to vaecinate a third child himself. 

In reviewing the Ujpest incident and other isolated reports of death 
from tuberculosis in vaccinated infants, it was observed that exposure 
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to tuberculosis before or after vaccination was cited in virtually every 
instance. Very few autopsies or bacteriologie studies of the fatal cases 
were made. 

Dr. K. Neville Irvine,’* who made a two-year, personal investigation 
of the major BCG eclinies in Europe and in the United States in 1934, 
summarized the situation: 

“Tf we review the whole chapter on the return of the virulence in 
man, we see a great tragedy in Germany due to a contaminated vac- 
eine, a suspicious but inadequately investigated minor disaster in 
Hungary, a doubtful incident in Chile, and several suggestive but quite 
unproved individual cases. When we consider that 1,343,000 infants 
(now over three million) have been given the vaccine and there is not 
yet one sure case of death from BCG infection, we would indeed be 
cautious if we still doubted the safety of the vaccine for the normal 
infant. Even if every case mentioned had been proved to be due to 
the BCG, the ratio to the total number inoculated would have been 
just under one in 15,000. It must be admitted that sufficient work has 
been done (1934) to prove that BCG vaccine is harmless for the nor- 
mal infant.’’ 

Experience at the Tice Laboratory and Clinic—-At the instigation of 
Dr. Frederick Tice and the Board of Directors of the Chicago Muni- 
cipal Tuberculosis Sanitarium and in conjunction with the Mayor’s 
committee (Honorable Edward J. Kelly) composed of Drs. Robert 
Black, Ernest Irons, Arthur I, Kendall, Michael F. MeGuire, and 
Walter H. Theobald, chairman (representing the four major medical 
schools in Chicago), the following rigidly controlled clinical program 
was approved: 

Expectant mothers at the Cook County Hospital were interviewed 
and the vaccination procedure was explained to them. Those desiring 
the vaccination for their babies were asked to sign a consent card. 
X-ray studies were then made of the entire household. ' Every alter- 
nate child was vaccinated, the usual time being the third to seventh 
day of life. Each child was then seen about four times each year, 
clinie visits alternating with nurses’ home ealls. At the semiannual 
clinie visits the child was given a physical examination, a tuberculin 
test (Vollmer Patch Test) and an x-ray of the chest was made. During 
the first three years of the study only those families that showed no 
x-ray evidence of the disease were accepted; thus undue exposure to 
tuberculosis at least during infancy was guarded against. For the 
past four years a second experiment which includes tuberculous house- 
holds has been in progress. In the latter, isolation of the child in the 
first few weeks of life is insisted upon as shall be discussed below. 

Method of Vaccination: Notwithstanding the superiority of the par- 
enteral route of administration over the oral one, local complications 
invariably followed, such as draining abscesses and suppurating lymph 
nodes. To overcome this objection the multiple puncture method was 
introduced after an extensive animal trial.*** The technique was as 
follows: 

A drop of vaccine (containing from 3.5 to 9 mg. per eubie centi- 
meter) was placed on the outer aspect of the aleohol cleansed arm, 
and from thirty to sixty punctures were made over an area 2 by 1% 
centimeters. The needle, similar to the one used for vaccinia, was held 
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between the thumb and index finger about 11%4 em. from the point, the 
shaft being tangential to the skin. Pressure was exerted mainly by 
a downward stroke of the thumb, and was firm enough so that the 
needle point more than just pierced the skin yet stayed in the super- 
ficial layers to avoid excessive bleeding (simple stroke method for 
newborn infants). For children and adults, the downstroke was fol- 
lowed by an upward movement which engaged the point of the needle 
in the skin (double stroke method). 

During the past seven years 1,302 newborn infants have been vac- 
cinated. Local complications have been practically nil. In three in- 
stances, minute abscesses from 3 to 5 mm. in diameter developed which 
persisted for several months. As a rule, by the fourth to sixth week, 
the lesions progressed to pinhead sized papules resembling gooseflesh. 
These regressed rapidly without palpable sears or depressions. Lymph 
nodes were palpable two weeks after vaccination, but remained small 
and were never tender. As previously reported’* 191 cases vaccinated 
by the intradermal method developed nodules from 3 to 8 mm, in 
diameter, which either evacuated spontaneously or were absorbed. The 
reaction process at times extended for from one to four months or 
more, and terminated in a residual scar from 3 to 8 mm. in diameter. 
General reactions were never observed. 

In summary, BCG has been found to be entirely inocuous, both lo- 
eally and generally, in animals studied over a period of ten years and 
in infants studied over a period of seven years. 


2. IS THIS FORM OF VACCINATION AGAINST TUBERCULOSIS BENEFICIAL ? 


Since newborn infants without known exposure to tuberculosis (non- 
contact group) and those with source cases (contact group) had vary- 
ing degrees of exposure to tuberculosis, they are discussed separately. 

Group I—Noncontact.—Ostensibly there was no known contact in 
this group as determined by chest x-rays of members of the family. 
However, because the children included in this group came from the 
poorest districts of Chicago (62 per cent Negro), the amount of casual 
exposure must have been great as indicated by tuberculin reactivity 
(Vollmer patch test). In the control group, from 61 to 66 months of 
age it was 38.3 per cent (Table II). The vaccinated and control in- 
fants were alternated without any selection. In the case of siblings 
every other child was vaccinated. There were 469 families with two 
or more children. 

Vaccinated—Noncontact: Table I shows the results in the vaccinated 
group. The tuberculin reaction following vaccination was practically 
always positive (99.62 per cent). There was a gradual reduction in 
the percentage of positive reactions so that at 55 to 60 months it was 
79.09 per cent (1 mg. of O.T. intradermally was used if the Patch test 
was negative). After this age the percentage of positive reactions 
dropped off more rapidly. Statistically it can be predicted that as 
more children reach these age groups the degree of decline will be 
more gradual.- The forty-six cases in the 73- to 84-month group are 
not included in this table. The quoted results are for a single vac- 
cination ; all negative reactors have been revaccinated. 

Three children developed tuberculosis. Two of these showed resid- 
ual x-ray evidence of the disease, but no clinical symptoms. The third 
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TABLE I 


VACCINATED—NONCONTACT 
Tora, NumBer or Cases To Dec, 31, 1943—1,204 








or PERCENT | X-RAY | DIED 
AL | positive | TUBER- | TU- 


AGE IN TOTAL NO, | TOTAL NO, | TOTIAL NO. NO. TO SINGLE | CULOSIS | BER- 


MONTHS CHILDREN TESTED POSITIVE ‘aan VACCINA- ALL cu- 
TION CASES LOSIS 
3to 7 1,133 1,045 1,041 4 99.62 0 
8tol2 1,093 927 923 4 99.57 0 
13 to 18 1,026 851 843 8 99.06 0 
19 to 24 942 765 749 16 97.91 1 
25 to 30 858 663 641 22 96.68 0 
31 to 36 734 563 527 36 93.60 0 
37 to 42 648 456 413 43 90.57 0 
43 to 48 525 353 307 46 96.97 0 
49 to 54 415 245 202 43 82.45 0 
55 to 60 277 153 121 32 79.09 0 
61 to 66 184 94 61 33 64.89 0 
67 to 72 103 48 26 22 54.17 0 
*Number in parentheses number hospitalized for tuberculosis. 
+Vaccinated intradermally. 





























child, a Negro boy, died of the disease. The post-mortem examination 
revealed a tuberculous meningitis following a typical progressive pri- 
mary lesion in the lung. There were no lesions at the site of vacecina- 
tion, or in the draining axillary lymph nodes. The vaccination history 
of this child is interesting. Six months following vaccination, the 
child failed to react to the Vollmer patch test, an exceedingly rare 
occurrence. On repeating the patch test, however, a positive result 
was obtained. At 15 months the reaction was again negative, and at 
18 months it was weakly positive. At this time the child was taken 
South where he developed an intractable diarrhea. He was sent home 
in this condition; he failed to improve, and died when 22 months of 
age. This history would indicate a weak take of the vaccination which 
was insufficient to overcome the excessive exposure the child probably 
encountered in the South. 

There was a total of twenty-one deaths in the entire group. In six- 
teen (76 per cent) there were either autopsies or coroner’s examina- 
tions. No evidence of tuberculosis was reported in these examinations 
other than the one already described. 

Controls—Noncontact (Table II): These children were reared in an 
environment similar to that of the vaccinated group. They were exam- 
ined, tubereulin tested, and x-rayed in the same way as the vaccinated 
group. The mothers of the infants were not aware that they were serv- 
ing as a control group. As there was no selection of cases, this group 
ean be considered comparable to the vaccinated one. The high inci- 
dence of tuberculin reactions shown in Table II is not surprising as the 
mortality rate from tuberculosis in the environs in which these chil- 
dren live is as high as 330 in 100,000 as compared to 49 in 100,000 for 
the city at large. 

There were twenty-three cases of tuberculosis in this group as deter- 
mined by x-ray and clinical findings. Eight patients were hospitalized 
for the disease, and three of them died with a tuberculous meningitis, 
while a fourth, not autopsied, had cervical glands that were diagnosed 
histologically as tuberculous. Of the three meningitis cases, the diag- 
nosis was confirmed in one by autopsy, in another by guinea pig inocu- 
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TABLE II 
CoNTROLS—NONCONTACT 
Tora, NuMBER or Cases TO Dec. 31, 1943—1,213 








X-RAY DIED 
TOTAL EVIDENCE OF 
AGE IN TOTAL NO. | TOTAL NO, NO. TOTAL NO. | PER CENT TUBER- TU- 
MONTHS CHILDREN TESTED POSI- NEGATIVE POSITIVE CULOSIS | BER- 
TIVE ALL CcU- 
CASES LOSIS 


3to 7 1,114 1,025 1,023 195 2(2*) 1 

8 to12 1,080 939 918 2.24 
13 to 18 1,025 849 809 4.07 
19 to 24 944 77 706 9.00 
25 to 30 858 658 580 11.72 
31 to 36 754 558 474 15.05 
37 to 42 657 454 372 18.06 
43 to 48 525 359 277 22.84 
49 to 54 406 253 194 23.32 
55 to 60 276 168 115 31.55 
61 to 66 194 94 58 38.30 
67 to 72 105 40 26 35.00 


*Number in parentheses = number hospitalized for tuberculosis. 





























lation, and in a third, by clinical findings only (specimens sent to the 
laboratory were lost). 

There were twenty-one deaths in this group, of which sixteen (76 
per cent) were autopsied or were coroner’s cases. 

Group II—Contact.—After three years’ experience with the non- 
contact group, infants of tuberculous households were accepted for 
study. The major premise which predicated this part of the investi- 
gation was minimizing the contact to the tubercle bacillus; the vacci- 
nation was to be considered as a complementary measure. To this end, 
isolation of the newborn infants in foster homes for varying periods of 
time was practiced. The final schedule was as follows: 


CLOSED CASES 


Mother, minimal tuberculosis Isolated one month, tuberculin tested, vac- 
cinated; isolated an additional month, 
tuberculin tested 

Mother, moderate and far advanced Isolated two months, tuberculin tested, vac- 

tuberculosis cinated; isolated an additional month, 
tuberculin tested 

Father or other members with all Vaccinated at birth, isolated six weeks, 

types of tuberculosis tuberculin tested 


All infants in this group were returned to the source of infection 
after the stated period of time providing the tuberculim test was posi- 
tive. This allowed for the vaccination to ‘‘take’’ before exposure to 
known tuberculosis cases. 


OPEN CASES 
Mother Isolated three months, tuberculin tested 
and X-ray made, vaccinated 
Father or other members Vaccinated at birth 


These infants were not returned to the source case but were kept 
in a permanent foster home. Fortunately the State of Illinois forbids 
a child under 16 years of age to live with a tuberculous member who 
has a positive sputum. 

During the trial period controls were not included. This accounts 
for the preponderance of vaccinated over controls (ninety-eight vac- 





THE JOURNAL OF PEDIATRICS 


TaBLeE LIT 


DISTRIBUTION OF CASES IN THE Contact Group FROM THE TIME CONTROLS 
WERE INCLUDED 








VACCINATED* CONTROLSt 
RELATIONSHIP NO. PER CENT NO. PERCENT 
Mother 34 58.6 38 60.3 
Father 17 29.3 22 34.9 
Others 7 12.1 3 4.7 
DIAGNOSIS 
Far Advanced 21 36.2 j 41.2 
Mod. Advanced 41.3 2% 44.4 
Minimal 18.9 i 14.3 

? ; 4.0 0 
STATUS 
Open 
Closed 





3 ‘ 39.7 


56.9 3s 60.3 





*Number vaccinated, 58. 
tNumber controls, 63. 
Note: Every other sibling was vaccinated. 


cinated and sixty-three controls). When the control group was 
started, however, the cases were strictly alternated according to rela- 
tionship of source, degree of involvement, and positive or negative 
sputum. Again every other sibling was vaccinated. Table III verifies 
the equal distribution of the types of source cases among the control 
and vaccinated groups. The control children were tuberculin tested 
and x-rayed in the same manner as the vaccinated ones, the mother 
not being aware of the omission of the vaccination. 

Vaccinated Contacts (Table IV): These children were vaccinated in 
two sites on the outer aspect of the left arm about 3 to 5 em. apart, using 
forty-five punctures at each site. There were no ill effects of any kind 
noted. The tuberculin reaction remained positive in all cases up to the 
37-to 42-month group. Whether this is the result of the larger vaccine 
dose or of the reinforcement by greater contact cannot be answered at 
this time. Sixty-two per cent of these children were sent back to the 
souree case and were exposed to tuberculosis for periods of as much 
as four years. 

One case of tuberculosis developed in this group. The child’s mother 
and father both had far advanced tuberculosis (considered closed al- 
though the father had one positive guinea pig inoculation) and were in 
continuous contact with the child for fourteen months. The child had a 


TABLE IV 
VACCINATED—CONTACT 
Tora NuMBER Or Cases TO Dec, 31, 1943—98 








X-RAY 


PER CENT |. ts . 
— TOTAL TOTAL TOTAL TOTAL POSITIVE yoy ry 

ecarvaas NO, NO. NO. NO. TO SINGLE | oorosis | TUBER 
P . , CHILDREN! TESTED POSITIVE | NEGATIVE yACCINA- é 
IVE IVE} VACCINA ALE CULOSIS 


— CASES 
3to 7 94 85 85 0 100 0 
8to12 84 72 72 0 100 0 
13 to 18 80 64 64 0 100 0 
19 to 24 68 53 53 0 100 1(1*) 
25 to 30 58 44 44 0 100 
31 to 36 49 36 36 0 100 
37 to 42 30 20 20 0 100 
43 to 48 12 9 8 1 89 
*Number in parentheses = number hospitalized for tuberculosis, 























coococococo 
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small pneumonie patch in the right middle lobe. At the present writing, 
the child is home, symptom free, and x-ray shows that the lesion is 
regressing. 

There were two deaths in this group, both of which were coroner’s 
eases. No evidence of tuberculosis was reported. 

Control Contact (Table V): A comparison of the tuberculin reac- 
tions in the contact and the noneontact groups reveals that in the 13- to 
18-month group it was positive in 31.3 per cent and 4.07 per cent respec- 
tively, while in the 19- to 24-month group it was 52.7 and 9 per cent, 
respectively. These results attest the degree of exposure to which the 
contact group as a whole was subjected. The fact that the children of 
the contact group came from private as well as public institutions, 
whereas those of the nonecontact group were derived exclusively from 
the Cook County hospital stresses the importance of a direct souree of 
contamination. 

TABLE V 
CONTROLS—CONTACT 


ToraL NuMBER OF Cases TO Dec, 31, 1943—63 








X-RAY 


EVIDENCE DIED 
TOTAL TOTAL TOTAL ITAL 
AGE IN =e wag wo “a PER CENT |OF TUBER- OF 
MONTHS eres ne te ane POSITIVE | CULOSIS | TUBER- 
Y,HILDREN SSTE SITIVE | NEGATIVE 
CHILDREN| TESTED | POSITIVE | NEGATIVE ana. cuLoais 


CASES 

3to 7 57 55 4 51 “ 0 

8 to 12 45 37 8 29 6 2(2*) 
13 to 18 39 32 10 22 “ 1(1) 

19 to 24 25 19 10 9 0 


























25 to 30 14 11 5 6 i 1(1) 
31 to 36 3 2 1 1 0 


*Number in parentheses = number hospitalized for tuberculosis. 





There were four cases of tuberculosis in this group. All children were 
hospitalized, and three died from tuberculosis as was verified by the 
post-mortem examination. The fourth still has an extensive tuberculous 
pneumonia that is not regressing. 

Tuberculosis in Siblings Not Included in the Study.—aActive tuber- 
culosis developed in ten siblings from 2 to 9 years of age whose chest 
x-rays were negative at the time the family was included in the study. 
There was one death from the disease as verified by a post-mortem 
examination. In eight of these cases, including the one death, there 
was a vaccinated child in the family who has remained free from the 
disease as verified by x-ray. 

In summary, considering the contact and noneontact group as a 
whole, there were twenty-seven cases of tuberculosis in the control 
group against four cases in the vaccinated; there were seven deaths 
in the control group and one in the vaccinated. In addition, there 
were ten eases of tuberculosis in siblings not included in the control 
group. From these results it may be concluded that in the first seven 
years of life BCG vaccination is of definite value in the prevention 
of tuberculosis. 

DISCUSSION 


The fact that the child reacts to tubereulin following vaccination is 
considered by some authors, notably Myers’* to be detrimental. This 
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author bases his conclusions on a study made in 486 tuberculin positive 
children followed for an average of twelve and one-half years. He 
found that 15.02 per cent of these children developed tuberculosis as 
compared to 1.5 per cent of a similar group who were tuberculin nega- 
tive.*° Criticisms of Myers’ interpretation are many. For instance; 
a positive reaction in a highly susceptible child who is infected with 
virulent organisms may signify a progressive incipient lesion not de- 
tected by x-ray. Furthermore, positive reactors most probably origi- 
nate from a tuberculous milieu where opportunities for repeated ex- 
posures are great, whereas negative reactors are less likely to have 
had such exposures, 

The work of Friedman and Billings’® of Boston bears out this view 
and refutes some of the conclusions drawn by Myers and his associates. 
In a group of 914 tuberculin positive children placed in a preventorium 
for varying lengths of time and returned to their homes under the 
supervision of a trained staff, only 1.3 per cent developed tuberculosis. 
These children were followed for periods averaging from 12.4 years in 
one group of 409 and for 4.8 years in another group of 505 children. 
The main difference in the two studies was that in Myers’ cases the 
contact was not broken while in Friedman’s and Billings’ it was broken. 

Further, in reviewing the literature on the incidence of tuberculosis 
in young adults (medical and nursing students) it was found that in 
practically every report where the tubereulin reaction was known at the 
onset of training the incidence of the disease was higher in the originally 
tubereulin negative reactors. In some reports it was as much as ten 
times as high in the tuberculin negative group. Indeed, one of the best 
reports on nursing students was published by Myers and coworkers."® 
In one nursing school he found two (4.2 per cent) cases of tuberculosis 
in the tuberculin positive reactors and fourteen (10.2 per cent) cases in 
the negative reactors, 

The interpretation of these results may be summarized as follows: 
A primary infection as determined by a positive tuberculin reaction in 
young adults is more likely to mean an arrested lesion and thus serve 
as a means of vaccination. In infants and children, however, a posi- 
tive tuberculin reaction despite negative x-rays is more likely to mean 
a progressive lesion which may break down, especially if the exposures 
are repeated. It must be stressed at this point that in the acquired 
form of infeetion virulent tubercle bacilli are the causative agent and 
can always be a source of danger to the host. However, BCG is a non- 
virulent strain of the tubercle bacillus, and as has already been shown, 
does not produce progressive tuberculosis; thus it ean never be a 
source of danger to the host. 

BCG should not be expected to accomplish more than other forms 
of vaccination where protection is afforded against a casual contact 
with the disease, and where isolation is strictly enforced. It is gener- 
ally coneeded that the possibility of a child developing typhoid, small- 
pox, or diphtheria, if left in contact with the disease, would be great 
even though vaccination was instigated at the onset of the exposure. 
Yet this was the condition of one of the New York City experiments 
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TaBLe VI 


Countries Using BCG aNp THE RESULTS OBTAINED THEREOF 








MORTALITY J NUMBER MORTALITY 





NUMBER ; a - “ : 
COUNTRY - CITY CHILDREN ay roman — - — : 
INOCULATED LOSIS INOCU- LOSIS 
(%) LATED (%) 
Germany 203 0.5 98 3.0* 
Belgium 2,165 6.0 2,165 29.8* 
Bulgaria, Sofia 766 8.6 766 15.7" 
Spain, Barcelona 1,065 21 1,065 11.0 
Greece, Athens 3,421 0.8 eahtibeiil 12.0 
Holland, Utrecht 147 0 to 9.1 53 aia 
Hungary, Ujpest 500 0.6 --.. 3.1 t062.5t 
Poland, Warsaw 8,674 12.2 sins 38.0" 
Romania, Bucharest 448,014} 13 aie 4 
Russia 1,500 2to3 — 15 to 16 
Sweden, Goteborg 4,009 2.3 8,342 9.5 
(Dr. Wassen) 
Sweden, Giteborg 230 0 abe 0.4 
(Dr. Wallgren) 
France 1,000,000 3.4 ae 15.9 
Brazil, Rio de Janeiro 86,000 0 mane 15.1 
Argentine, Buenos Aires 56,000t 1.6 — 4.6 
Uruguay, Montevideo 58,000¢ 1.3 eagienen 10.4 
Canada, Montreal 20,053 1.5 1,178 4.9 
(Dr. Baudouin) 
United States 
New York 208 0.9 350 8.0* 
(Dr. Park) 413 0.5 608 2.8 
Philadelphia 
(Dr. Aronson and 41 2.4 84 11.9* 
Dannenberg) 
Nashville, Tenn. 4,679¢ 02 — anise 


(Dr. Overton) 
*Each milligram contains 40,000,000 organisms. 
7Contact with tuberculous individuals. 
tThe mortality statistics are based on a fraction of those originally vaccinated. 





with BCG that seemingly failed. In the same study, however, where 
isolation before and after vaccination was effected, the mortality from 
tuberculosis was one-third as high in the vaccinated as in the non- 
vaccinated group.’ Excellent results following vaccination have been 
obtained by Townsend, Aronson, Saylor, and Parr working under the 
auspices of the United States Government, Department of the Interior. 
In a study with Indians, they reported ten times as much tuberculosis 
in the control as in the vaccinated group after a three-year period. 
Boudouin” in Montreal has obtained equally good results that were 
verified statistically by Hopkins.*° By personal contact, it was learned 
that in Rio de Janeiro (de Assis), Buenos Aires (Raimondi), Cardoba 
Sayago and Chattas) and Montevideo (Saye, Etcheverry, Blanch), a 
high percentage of all newborn infants are vaccinated. Table VI gives 
a summary of reports from all over the world. It is true that some of 
the studies have not been adequately controlled, but there are suffi- 
cient, well-controlled experiments to substantiate the efficacy of this 
form of vaccination. 

The benefit of BCG vaccination should be given to all children living 
in highly infected tuberculous areas, notwithstanding the absence of 
tuberculosis in their immediate households. When known tuberculosis 
is present, strict isolation, as with other infectious diseases, should be 
practiced. In other words, BCG vaccination should be applied as is 
any other type of vaccination. It is well known that casual contact is 
responsible for the great majority of infectious diseases. 
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SUMMARY 


In a study with BCG vaccination where special emphasis was placed 
on having adequate controls and where the multiple puncture tech- 
nique was used to introduce the vaccine, the following results were 


obtained : 

1. BCG has been found to be entirely innocuous both locally and 
generally in animals studied over a period of ten years and in infants 
studied over a period of seven years. ; 

2. In 1,204 vaccinated children where no source of contact with 
tuberculosis was known, there were three cases of tuberculosis and 
one death from the disease; whereas in 1213 controls there were 
twenty-three cases of tuberculosis and four deaths from the disease. 

3. In ninety-eight vaccinated newborn infants who were in contact 
with tuberculosis following vaccination there was one case of tuber- 
culosis and no deaths; whereas in sixty-three controls there were four 
eases of tuberculosis and three deaths. 

4. Considering the contact and noneontact group as a whole, there 
were twenty-seven cases of tuberculosis in the control group against 
four eases in the vaccinated ; there were seven deaths from tuberculosis 
in the control group and one in the vaccinated. 

5. There were ten cases of tuberculosis in siblings not included in 
the eontrol groups, and one death from tuberculosis in this group. 

6. From these results, it may be concluded that in the first seven 
years of life BCG vaccination is of definite value in the prevention of 


tuberculosis. 
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CHEMOTHERAPY OF STAPHYLOCOCCUS AUREUS 
INFECTION OF THE LUNG AND PLEURA 
IN INFANCY 


BENJAMIN Puiuips, M.D., aNpD BENJAMIN Kramer, M.D. 
BROOKLYN, N. Y. 


NTIL very recently, the prognosis of severe suppurative disease 

of the lung and pleural cavity in infaney due to the Staphylococcus 
aureus has been very grave. Kanof, Kramer, and Carnes' in 1939 re- 
ported a mortality of 70 per cent in a series of sixteen infants less than 
1 year of age. In 1942, Clemens and Weems? reported a series of six 
infants below the age of 2 years; all of these died despite chemotherapy. 
In summarizing the experience of Babies’ Hospital from 1922 to 1943, 
Riley*® reported a gross mortality of 34.5 per cent in twenty-nine cases 
occurring in children up to 13 years, and 55 per cent in nine infants 
under 3 months of age. The greater severity of this illness in young 
infants has also been noted by Hochberg and Kramer* in 1939 and by 
Ladd and Swan® in 1943. The latter observers reported a mortality 
of 66.7 per cent in twelve patients younger than 4 months and 4.8 per 
cent in a series of twenty-one patients older than 4 months. 

During the past year, we have treated five cases of suppurative 
disease of the lung and pleural cavity due to the Staphylococcus aureus, 
in infants less than 3 months of age, with four recoveries and one 
fatality. The one fatal case occurred in a moribund child who died 
within eighteen hours after admission. This marked improvement in 
therapeutic results is attributable, we believe, to the use of penicillin. 
The following brief case histories give graphic proof of its great value. 
Incidental observations are reported concerning the course of the pul- 
monary and pleural lesions, the indications for operation in empyema, 
the dosage of the drug and some observations that may explain the 
failure of therapy in the one fatal case. Although other cases of 
staphylococcus infection in children were treated, this report is con- 
fined to cases occurring in very young infants because of the crucial 
nature of such a therapeutic test in this age group. 


Case 1—M. PB. (Fig. 1), a 10-week-old white male infant, was 
admitted on Oct. 2, 1943, with a cough of ten days’ duration, difficulty 
in breathing for three days, and a fever of 103° F. for twenty-four 
hours with no therapeutic response to large doses of sulfadiazine. On 
admission, he appeared acutely ill with cyanosis, marked dyspnea, and 
intercostal retractions. The essential physical findings were slight 
congestion of the nasal and pharyngeal mucosa, impaired resonance, 
distant breath sounds with fine, moist rales over the left chest, both 
spleen and liver palpable one fingerbreadth below the costal margin. 

The white blood cell count was 46,700 with 92 per cent polymorpho- 
nuclear leucocytes, of which 12 were band forms, and a hemoglobin of 
60 per cent. Pleural aspiration yielded thick blood-stained, yellowish 
pus which on smear contained many gram-positive cocci in clusters, and, 
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on eulture, proved to be Staphylococcus aureus. Roentgenogram of the 
chest showed infiltration of the lower two-thirds of the left lung with an 
axillary pneumohydrothorax. 

Therapy consisted of 50,000 units of penicillin intrapleurally im- 
mediately followed by 5,000 units of penicillin intramuscularly every 
three hours for seven days, and then 2,500 units intramuscularly 
every three hours for eight days for a total of 450,000 units; several 
small blood transfusions and oxygen. Within thirty-six hours, the 
child became afebrile and appeared much less toxic. However, his 
cough persisted and on removal from the oxygen tent, he immediately 
beeame cyanotic. His respiratory difficulties gradually improved, and 
on the thirteenth day, he no longer required oxygen. Pleural aspiration 
on the twelfth day yielded no fluid. Successive roentgenograms revealed 
progressive clearing of the pneumonie process and disappearance of the 
pyopneumothorax. He was discharged on the twenty-third hospital 
day, having gained 1 pound, 3 ounces, since admission and fully 
recovered. 
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Fig. 1.—Case 1. 


Case 2.—S. K. (Fig. 2), a 4-week-old white male infant, was admitted 
on Oct, 24, 1948, with cough and fever up to 103° F. of one week’s duration 
persisting despite sulfadiazine therapy, and occasional diarrheal stools, 
vomiting, and eyanotie spells for one day. On discharge from a new- 
born service three weeks previously, there had been several impetiginous 
lesions which had disappeared with local applications of gentian violet. 
On admission, he appeared well developed and nourished but acutely 
ill with rapid respirations, periods of cyanosis, and a temperature of 
100.8° F. The essential physical findings were diminished resonance 
and breath sounds over the right seapula. The white blood cell count 
was 45,300 with 89 per cent polymorphonuclear leucocytes of which 
26 were band forms; the red blood cell count was 3.35 million with a 
hemoglobin of 60 per cent. The erythrocyte sedimentation rate was 
100 mm. in one hour. The blood culture was sterile. A roentgeno- 
gram of the chest showed a definite opacity of the upper half of the 
right pulmonie field. 
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With sulfadiazine, 1144 grains per pound a day, the fever fell to 
levels of 99 to’ 100° F., and the child appeared improved. Chemo- 
therapy was discontinued accordingly on the fifth hospital day. How- 
ever, the temperature rose again to 101° F., and physical signs of fluid 
appeared. On the eighth day, 2 ¢.c. of thick yellow pus was aspirated 
from the right pleural cavity which showed clusters of gram-positive 
cocci on smear and Staphylococcus aureus on culture. Intrapleural 
penicillin therapy was immediately instituted; 10,000 units dissolved 
in 25 ¢.e. of distilled water was instilled daily for seven days. Within 
two days, the child became afebrile and remained so. By the fifth day 
of treatment, no purulent fluid could be withdrawn. The roentgenologie 
evidence of pleural effusion and pulmonary infiltration disappeared 
gradually, but an emphysematous bleb appeared in the mid-right lung 
field which gradually increased in size. However, the child’s general con- 
dition was progressively improved, and he was discharged on the twenty- 
fourth hospital day as fully recovered, having gained 14 ounces over his 
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Fig. 2.—Case 2. 


admission weight of 9 pounds, 8 ounces. About nine weeks later, the 
child was readmitted for an upper respiratory infection. At this time, 
the bleb had increased in size to involve the lower two-thirds of the 
entire right lung field posteriorly, but caused no respiratory or cardiac 
embarrassment. At present, ten months after the initial infection, the 
bleb has completely disappeared, and the child is well. 


Case 3.—C. S. (Fig. 3), a 12-week-old white female infant, was ad- 
mitted on Sept. 26, 1943, with a cough of one week’s duration, fever of 
101 to 103° F., cyanosis, and difficulty in breathing for four days with 
no improvement after sulfadiazine therapy. On admission, the child 
appeared very acutely ill with marked cyanosis, grunting and rapid 
respirations, and a temperature of 102° F. The essential physical find- 
ings were a mucopurulent nasal discharge, a reddened pharynx, flat- 
ness, diminished bronchial breathing and moist rales over the right 
chest posteriorly and in the right axilla, liver was palpable two finger- 
breadths below the right costal margin. 





484 THE JOURNAL OF PEDIATRICS 


The white blood count was 23,600 with 82 per cent polymorphonuclear 
leucocytes of which 12 were band forms, and the hemoglobin was 74 
per cent. The erythrocyte sedimentation rate was 95 mm. in one hour. 
The blood culture was sterile. Roentgenogram of the chest revealed 
a dense opacity of the entire right lung bed with a shift of the heart 
and mediastinum to the left. 

The child was placed on sulfadiazine therapy, 114 grains per pound 
per day, and in an oxygen tent with no apparent response. The 
temperature remained elevated at 102° F., and the child was still toxic 
and cyanotic. Pleural aspiration on the fourth day yielded a small 
amount of thick, yellowish purulent material which showed many poly- 
morphonuclear cells and gram-positive cocci in clumps on smear and 
was positive for Staphylococcus aureus on eulture. Penicillin, 50,000 
units, was instilled into the pleural cavity immediately and the ‘medica- 
tion was changed to sulfathiazole at 2 grains per pound a day. The 
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toxicity quickly diminished, the child became less dyspneie and cyanotie, 
and the temperature became normal in two days. However, because 
of the persistent evidence of pleural fluid, a thoracotomy and rib resec- 
tion were performed on the thirteenth hospital day. Thick, creamy, 
nonfoul pus, 200 ¢.c., was recovered, and 50,000 units of penicillin 
were instilled. Culture of this pus was positive for Staphylococcus 
aureus. The child’s postoperative course was uneventful, and the 
wound healed well. Oxygen was discontinued on the second post- 
operative day, and sulfathiazole on the fourteenth postoperative day. 
All subsequent cultures of the pleural fluid were sterile. Successive 
roentgenograms revealed progressive clearing of the lung and decreasing 
amounts of pleural fluid. The last roentgenogram showed residual 
pleural thickening in the right axilla. The child’s general condition 
continued to improve and she was discharged on the forty-second 
hospital day well and 1 pound, 4 ounces, over her admission weight of 
12 pounds, 2 ounces. 
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Cask 4.—A. M. (Fig. 4), a 5-week-old white female infant, was 
admitted on April 24, 1944, with a cough and nasal discharge of sixteen 
days’ duration, high fever, and dyspnea for two days with no apparent 
response to sulfonamide therapy. On admission, she appeared acutely 
ill with a temperature of 102.5° F., and marked dyspnea and cyanosis. 
The essential physical findings were slight congestion of the tonsils, 
marked dullness, diminished breath sounds and fine moist rales over 
the entire left lung, a small indurated red nodule on the index finger 
of the left hand. The white blood cell count was 41,300 with 67 per 
cent polymorphonuclear leucocytes of which 14 were band forms. The 
hemoglobin was 63 per cent. The erythrocyte sedimentation rate was 
45 mm. in one hour, and the blood culture was sterile. Roentgenogram 
of the chest showed a diffuse haze of the upper two-thirds of the left 
thoracic field. 
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Fig. 4.—Case 4. 


The child was placed in an oxygen tent, given sulfadiazine at a dose 
of approximately 1 grain per pound per day, but she continued to 
appear critically ill. On the third hospital day, there were flatness and 
absent breath sounds at the base of the left lung. Thoracentesis yielded 
3 ¢.c. of thick, yellow pus, a smear of which showed gram-positive cocci 
in clumps, and a culture was positive for Staphylococcus aureus. Both 
intrapleural and intramuscular penicillin therapy was immediately 
instituted. Penicillin, 25,000 units, was instilled immediately intra- 
pleurally, and for the next ten days, 10,000 units was instilled daily. 
An immediate initial dose of 10,000 units was given intramuscularly, 
and subsequently 5,000 units was given every three hours for eighteen 
days. She was also given several small transfusions. The general con- 
dition of the child improved rapidly. However, daily pleural aspiration 
continued to yield purulent fluid which on culture was positive for 
Staphylococcus aureus, and roentgenograms of the chest showed increas- 
ing pleural effusion and shift of the mediastinum to the right. On the 
thirteenth hospital day, a thoracotomy was performed, and it was found 
that there were at least two loculated empyema cavities, only one of 
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which had been consistently aspirated before operation. Penicillin, 
25,000 units, was instilled at operation. The child’s general postopera- 
tive condition was good, drainage through a thoracotomy tube gradually 
diminished and was consistently sterile. Successive roentgenograms 
revealed marked increase in aeration of the left lung, gradual disap- 
pearance of the fluid, and return of the mediastinum to its normal 
position. The child remained afebrile and was discharged on the 
thirty-ninth hospital day well, having gained 1 pound, 5 ounces, over 
her admission weight of 8 pounds, 1 ounce. 


Case 5.—<A. S., an 8-week-old white male infant, was admitted on 
March 20, 1944, with fever of four days’ duration and cough for two 
days. At 10 days of age, he had had a mild diarrhea which responded 
readily to dietetic measures, and at 5 weeks of age, he had undergone 
an uneventful right inguinal herniorrhaphy. His present illness had 
begun four days before with fever which gradually rose to 102° F. 
Two days before, a cough had appeared, a diagnosis of pneumonia was 
made, and sulfadiazine was prescribed. For the past twelve hours, 
respirations had been labored, and the child had been vomiting all 
his feedings. 

On admission, the child appeared well developed and nourished but 
very acutely ill with marked eyanosis, dyspnea, and dilatation of the 
alae nasi. The essential physical findings were dullness, bronchial 
breathing and fine crackling rales over the entire right lung field; heart 
was not enlarged, sounds were of good quality, rate was rapid and 
regular, no murmurs. 

The red blood cell count was 3.4 million with 56 per cent hemoglobin ; 
the white blood cell count was 18,640 with 49 per cent polymorphonu- 
clear leucocytes of which 24 were band forms. The erythrocyte 
sedimentation rate was 110 mm. in one hour. Blood culture was sterile ; 
culture of the nose and throat yielded Staphylococcus aureus. Roent- 
genogram of the chest showed a diffuse infiltration of the entire right 
lung with an annular area of rarefaction about 2 em. in diameter in 
the mid-lung field. 

Despite prompt administration of parenteral fluids and blood trans- 
fusions, oxygen, sulfadiazine 1 grain per pound and 5,000 units of 
penicillin intramuseularly every three hours, the child’s condition be- 
came progressively worse, and he died sixteen hours after admission. 

The autopsy revealed a pneumonia of the right lung with multiple 
lung abseesses and dilatation of the heart. A culture of a lung abscess 
was positive for Staphylococcus aureus. 


DISCUSSION 


All available recent reports’ from 1939 to 1944 record mortality 
rates varying from 55 to 100 per cent in young infants with staphylocoe- 
cus pneumonia and empyema. The greater mortality in infants less 
than 4 months of age has especially been noted by Ladd and Swan® 
who have suggested that an abnormal pathologie and immunologic 
response to staphylococeus infections exists at this period. They cited 
the danger of mediastinal shift and flutter due to failure of mediastinal 
fixation, and the tendeney to widespread hemorrhagic pneumonia rather 
than abscess formation as contributing factors. They also noted the 
failure of the young infant to show positive skin reactions to intra- 
dermal injections of staphylococcus filtrate and the low staphylococeal 
antihemolysin titer. Kobak and Pilot,® studying skin reactivity to 
intradermal injections of staphylococeus filtrate, found that, while 
mothers reacted positively in 95 per cent of the cases, no newborn 
infants reacted positively. At 4 months of age approximately 5 per 
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cent, and at the end of 1 year 75 per cent reacted positively. Bryce 
and Burnet,’ working with staphylococeal antihemolysins, reported a 
high titer at birth which falls almost to zero at 2 months and then 
gradually rises to adult levels. Lichty, Jr., Katsampes, and Baum* 
obtained very similar results with staphylococeus antitoxin levels, and 
believe that the high level at birth reflects the maternal blood levels. 
In studying anticapsular agglutinin levels, however, they have found 
that the level remains practically unchanged throughout the first year. 
The relation of these findings to the high degree of susceptibility of 
young infants to staphylococcus infections is not clear. 

The five children in our series ranged in age from 4 to 12 weeks. 
All were critically ill on admission with marked respiratory difficulty 
and eyanosis and clinical evidence of extensive pulmonary consolidation. 
All five children received one of the sulfonamides before admission in 
doses usually adequate for the ordinary case of bronchopneumonia. In 
four cases this was ineffective, in one.case (2) the child appeared 
improved but the empyema appeared three days after sulfadiazine was 
discontinued. Penicillin therapy was instituted in each case only after 
the Staphylococcus aureus was demonstrated by pleural aspiration. Of 
the four patients who recovered, two received penicillin intrapleurally 
only (Cases 2 and 3), and two both intramuscularly and intrapleurally 
(Cases 1 and 4). The total amount of penicillin administered in each 
ease of those who recovered was 70,000 100,000, and 450,000 and 
640,000 Oxford units given over a period of from seven to twenty-eight 
days. Thoracotomy and rib resection were necessary in two cases 
(Cases 3 and 4); in one, (3) apparently because the empyema was 
loculated and penicillin had been repeatedly injected into one of the 
pockets which had been rendered sterile while the others were still posi- 
tive. Supportive therapy including oxygen, parenteral fluids, and 
blood transfusions were given each child as indicated. 

Only one variable is found when the course of treatment in our series 
is compared with that of the previously reported series in an effort to 
explain our better therapeutic results. The obvious additional agent 
is penicillin. The great value of penicillin in Staphylococcus aureus 
infections has already been well demonstrated by Rammelkamp and 
Keefer® in vitro, and Dawson and Hobby,’® Herrell,"* and Bloomfield, 
Rantz, and Kirby” in rather large series of clinical cases. However, 
it is still difficult to understand why this new therapeutic agent has 
improved the mortality statisties in young infants so markedly. Cer- 
tainly, the danger of mediastinal shift and flutter due to the mechanical 
lack of mediastinal fixation is not lessened. However, the fact that 
abscess formation is less likely to oceur in very young infants with 
staphylococcus pneumonia probably contributes to the inereased sus- 
ceptibility to penicillin. Bloomfield and associates’? have stated that 
lesions which are fresh and not walled off by sinus tracts are more 
amenable to therapy. It is interesting to note that the one fatal case 
in our series presented at autopsy several walled off abscesses, inacces- 
sible to the administered penicillin because of the poor blood supply. 
The organism was shown to be penicillin sensitive in vitro. It is also 
probable that the fact that in this series, we have been able to administer 
the bactericidal agent directly into the pleural cavity has contributed 
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to the better therapeutic results. Although we had not done so pre- 
viously with the sulfonamides, there have been seattered reports of 
good results in individual cases of empyema treated intrapleurally 
with sulfonamides, Small and Greenberg.’* Unfortunately, we were 
unable to perform any immunologie studies as deseribed previously® * * 
in any of our infants. However, since all immunologic studies agree 
that the various immune bodies are at their lowest titer in the first three 
months of life, it is probable that penicillin does not depend on their 
presence for its therapeutic effect. 

In one ease (3), oral sulfonamide therapy was continued concomi- 
tantly with the intrapleural admonistration of penicillin. Since this 
was the first child treated with intrapleural penicillin, we were relue- 
tant to deny her all other therapeutic aids. However, the rapid 
diminution in toxicity, fall of temperature to normal, and sterilization 
of the pleural cavity in this ease following the intrapleural instillation 
of penicillin was sufficiently strong evidence to enable us to discontinue 
chemotherapy in the subsequent cases (1, 2, 4) when penicillin therapy 
was instituted and thus demonstrate its therapeutic power. It is 
probable, however, that since the nature of the bactericidal activity of 
penicillin and the sulfonamides differ, the simultaneous administration 
of both in severe infections may be more effective than either one alone. 


SUMMARY AND CONCLUSIONS 


Five cases of suppurative disease of the lung and pleural cavity 
eaused by the Staphylococcus aureus in infants less than 3 month of 
age treated during the winter and spring of 1943-1944 are reported. 
Four patients recovered ; one child, moribund on admission, died within 
eighteen hours. The gross mortality was, therefore, 20 per cent. This 
marked improvement in therapeutic results as compared with previously 
reported series with a mortality of 55 to 100 per cent is attributed to 
the addition of penicillin to the therapeutic armamentarium. 
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INGUINAL ECTOPIA OF THE OVARY 


Paut M. Bancrort, M.D. 
LINCOLN, NEB. 


ITHIN a period of six months the pediatricians of Lincoln, Neb., a 

city of 100,000, have observed four infant girls with an ovary 
in the inguinal canal. These eases, which were seen. in routine office 
practice may represent one of those coincidences so common in clinical 
medicine. Nevertheless, they command attention for it may be that this 
anomaly is usually overlooked. Certainly an asymptomatic lesion of 
the infantile female genitals would be more frequently missed than a 
comparable lesion in the male child whose genitals receive careful in- 
spection in every routine examination. 

Comprehensive reviews of the literature have been made by Andrews 
(1906) ,2 Heineck (1912),* Watson (1938),*7 Donald (1940),? and Mayer 
and Templeton (1944). These papers describe the condition as it 
oceurs in female patients of all ages. This discussion will be limited to 
ovarian ectopia occurring in children in the first two years of life. 

The terms hernia and ectopia are used in this discussion to indicate 
specific etiologic concepts. The anlage of the renal and genital systems 
are intimately related in early fetal life. About the third month they 
become well separated and the ovary is found in the false pelvis. The 
ovary passes into the true pelvis by actual and relative descent. Nor- 
mally the ovary stops in its descent because of fixation of its gubernacu- 
lum to the cornu of the uterus medially and laterally, through the canal 
of Nuck, to the base of the labium majus. Normally the canal of Nuck 
is obliterated by the eighth fetal month, the ovary remaining suspended 
between the cornu of the uterus and the internal inguinal ring. 

If the canal of Nuck, the inguinal canal, remains patent, then, ac- 
cording to Donald,? two events may occur. First, intra-abdominal pres- 
sure may force the ovary into the patent inguinal canal. This he called 
inguinal hernia of the ovary. Second, if there is failure of the medial 
attachment of the ovary or if there is shortening of the lateral portion 
of the gubernaculum, then the ovary may be pulled into the inguinal 
eanal. This he called inguinal ectopia of the ovary of which the follow- 
ing cases are examples. 

Case 1.—C. S., aged 2 months, was referred by the family physician 
beeause of an inguinal swelling which had first been noticed by the 
mother. He was hesitant to identify this swelling as a hernia and did 
not believe it to be an inguinal lymph gland. Physical examination re- 
vealed a discrete swelling in the inguinal canal. This was of the size, 
shape, and consistency of an inguinal testis. It was not reducible, was 
not fluctuant, did not contain gas, was not painful or tender to pressure, 
and there was no redness or inflammatory swelling around it. There 
was no infection distal to this swelling, no adenopathy elsewhere, nor 
was there laboratory evidence of systemic disease such as the primary 
blood dyserasias. The child was referred to a surgeon with the facetious 
remark that, ‘‘this was a case of undescended testis in the female.’’ 
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The surgeon, in spite of considerable experience in children’s surgery, 
was indecisive in diagnosis and advised observation. Forty-eight hours 
later the child presented an entirely different picture. Redness and 
great swelling of the labium and inguinal area with extreme tender- 
ness had developed. The discrete ovoid mass was not lost in great in- 
flammatory swelling. A diagnosis of inguinal hernia with strangulation 
of its contents was made. At surgery a gangrenous ovary and tube 
were removed. It is pertinent to observe that the surgical emergency 
followed palpation and attempts at reduction by three examiners. 

Case 2.—<A. T., 2 months and 3 weeks of age, was seen because of a 
swelling in the right groin, previously discovered by the mother. The 
swelling was a discrete nodule of the size, shape, consistency, and position 
of an inguinal testis. There was no gas-containing bowel and no in- 
flammatory reaction of neighboring tissues. Six weeks prior to this 
time, at the age of 5 weeks, this child was seen because of an inguinal 
swelling on the same side of an entirely different sort. At this time 
the swelling was small, soft, fluetuant, and gas containing. It was read- 
ily reducible. A diagnosis of inguinal hernia was made and the mother 
instructed in its reduction and advised to apply trusses. The latter 
she had not done. Now, six weeks later, the inguinal canal, instead of 
containing bowel, contained what we believed to be an ovary. Recalling 
the fate of the ovary in our first case following multiple attempts at re- 
duction, we advised surgery to restore the ovary to the abdominal cavity 
and to repair the patent ring. At surgery a normal-appearing tube and 
ovary were found and replaced in the peritoneal cavity without diffi- 
culty. 

DISCUSSION 

Donald,? Mauro,* Mayer and Templeton’ insisted upon a sharp dis- 
tinction between hernia and ectopia of the ovary. In simple hernia 
of the ovary the ovary alone is found in the inguinal canal often accom- 
panied by other abdominal viscera. In inguinal ectopia of the ovary 
the fallopian tube invariably accompanies the ovary. Ectopia is de- 
pendent upon anomalous development of the genital system with dis- 
tortion of those forces which usually guide the descent of the ovary. 
It is frequently associated with other anomalies of the genital and 
urinary systems as well as structures more distantly situated. The 
mechanical forces already cited as operating in determining the migra- 
tion of the ovary are based upon known anatomic and physiologie facts. 
Undoubtedly other forces are operative. When more is known about 
the etiology of congenital anomalies in general it will probably be pos- 
sible to account more adequately for the displacement of the ovary. 


INCIDENCE 


Mayer and Templeton® found that 64 per cent of the cases of inguinal 
ectopia of the ovary were in children under 2 years of age; 71 per cent, 
under 5 years of age. It is possible that if this particular anomaly was 
specifically sought in routine examinations the incidence would be still 
greater in the first two years. 

The total number of reported cases of inguinal ectopia according to 
the tabulation of Mayer and Templeton® in children under 2 years of 
age was only fifty-seven. Certainly this is not a true indication of the 
incidence of this anomaly. It is probable that many such cases have 
been operated upon without the surgeon considering the content of the 
hernia of sufficient interest to warrant report. As previously indicated, 
in Lineoln, Neb., a city of 100,000, within a period of six months the 
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eases here described and two others were observed. The pediatricians 
were interested because the subject was under discussion locally. Simi- 
lar experiences may occur elsewhere if attention is drawn to this con- 
dition. 

DIAGNOSIS 


The diagnosis of inguinal ectopia of the ovary should afford no diffi- 
culty if the diagnostic possibility is kept in mind. A diserete nodule, 
resilient, firm, moveable, in the labium or inguinal canal, located above 
or medial to the inguinal lymph glands, and closely resembling the 
physical characteristics of an inguinal testis, will justify a presumptive 
diagnosis. It may or may not be reducible. It may or may not be ae- 
companied by gas-containing bowel. In infancy the lesion will usually 
be a true ectopia. The demonstration of other anomalies of the genital, 
urinary, or distant structures adds confirmation. In our first case there 
were multiple peduneulated anomalies of the ear. 

In differential diagnosis it is necessary to consider inguinal hernia- 
tion of the bowel, inguinal herniation of the omentum, inguinal lymphad- 
enopathy, cyst of the eanal of Nuck, and lipoma. The recognition of 
these lesions may be simple or difficult. If acute inflammation is super- 
imposed as a result of trauma or torsion, the differential diagnosis will 
usually be impossible prior to surgery. As a rule, the diagnosis of in- 
guinal ectopia of the ovary is not difficult if this possibility is kept in 
mind when an inguinal mass is found in an infant girl. 


TREATMENT 

The surgeons, Mayer and Templeton,® expressed the surgical view in 
these emphatie words: ‘‘The treatment of inguinal ectopia of the ovary 
is surgical.’’ Recorded experience is limited to a small number of cases 
all of which were treated surgically. There is not a single ease reported 
in which nonsurgical reduction has been accomplished and successfully 
maintained. There are a number of instances in which manipulation, 
as in Case 1, was followed by strangulation which precipitated a sur- 
gical emergency. 

A confrere has under his observation a child in whom he believes an 
ectopic ovary was successfully restored to the peritoneal cavity by 
manipulation and which has not in several months returned to the 
inguinal canal. Theoretically, it is conceivable that growth of the pelvis 
might, by carrying the inguinal canal away from the uterus, put in- 
creasing tension on the uteroovarian ligament which could pull both 
tube and ovary back into the abdomen. The weakness of this conserva- 
tion view lies in the fact that as yet there has not been a report of suc- 
cess with nonsurgical management and, furthermore, as pointed out by 
Thompson,® firm adhesions are often encountered which would pre- 
clude spontaneous or manipulative restoration. The strength of the 
radical view rests in two considerations: first, the ovary and tube are 
safely replaced and saved from the hazard of necrosis; second, the 
patent internal inguinal ring is closed preventing recurrent herniation 
of abdominal viscera. Certainly the present trend in the treatment of 
all inguinal hernias is toward earlier surgery. In our first case earlier 
sugery would have saved a tube and ovary. 
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CONCLUSIONS 


1. The majority of cases of inguinal ectopia of the ovary oceur in 
the first two years of life. ' 
2. Its incidence is probably greater than is indicated by the literature. 

3. The diagnosis is, as a rule, not difficult if the anomaly is found 
before torsion or trauma have altered the physical findings. 

4. Examination of the female genitalia in infaney should be made 
with the same care as is the rule in the examination of.the male. 

5. Early surgical intervention with restoration of the abdominal 
viscera and repair of the patent inguinal ring is the treatment of choice. 
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EXSTROPHY OF THE BLADDER 
Revort or Two Patrents Orperatep Upon at Two Montus or AGE 


Arruur A. Scuarrer, M.D., F.A.C.S., anp Suimper Sakacucui, M.D. 
MILWAUKEE, WISs. 


INTRODUCTION 


XSTROPHY of the bladder is defined** as a ‘‘congenital malfor- 

mation in which, from deficiency of the abdominal wall and bladder, 
the latter organ appears to be turned inside out, having the internal 
surface of the posterior wall showing through the opening in the 
anterior wall.’’ 

Fortunately, this congenital anomaly occurs rarely—about once in 
every 30,000 live births. The distribution as to sex is 8 to 1, pre- 
ponderantly in males. 

Children who have this malady suffer greatly because they become 
social outcasts inasmuch as the odor of stale urine which pervades 
makes them undesirable playmates. The methods devised to correct 
this defect have evolved with advances in surgical techniques. These 
will be diseussed after we briefly review the theories of the etiology 
of exstrophy of the bladder. 


ETIOLOGY 


Von Geldern® outlined the three main theories which have been pro- 
pounded as to etiology. They are (1) mechanical theory, (2) pathologie 
theory, and (3) theory of arrested development. 





From Milwaukee Children’s Hospital. 
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Supporters of the first theory subscribe to the idea that the bladder 
ruptures during fetal life and produces the defect. The cause of the 
rupture is attributed to a weakness of the bladder at that point. Others 
contend that rupture occurs as a result of an obstruction in the urethra. 
Proponents of this theory do not explain why such rupture does not 
occur in other parts of the genitourinary tract. 

The second, or pathologic theory, is based upon the assumption that 
there is an ulceratién of the anterior abdominal wall. The ulceration 
occurs while the fetus is in utero. 

These two theories have been discarded and are mentioned merely 
as of historical interest. These theories leave too many factors unex- 
plained such as the fact that no other part of the body suffers similar 
calamities and that there is always separation of the symphysis pubis, 
epispadias, umbilical hernia and, frequently, inguinal herniae, 

The third and presently accepted theory is that of arrested develop- 
ment. Detailed embryologic studies have been made where material 
was available.'"*"° It has been shown that there is an arrest in 
development before the tubular form of the embryo is completed. The 
caudal portion of the fetus develops later than the other parts, and 
consequently, when the development is arrested during the late stages, 
it is the lower somatie segments that show the defects. Fundamentally, 
the defects occur as secondary mesodermal deficiencies th the hind end 
of the primitive streak. As a result of this, several defects may persist; 
usually more than one anomaly being present. The cloacal membrane 
persists as such and the muscular coats of the bladder do not develop 
properly, particularly the anterior portion. The pubic rami do not 
meet and a symphysis is not formed. The anterior portion of the 
abdominal wall below the level of the umbilicus is defective, and there 
is a malformation of the external genitalia. In males the latter occurs 
as a widely separated scrotum and either a rudimentary or split penis. 
The defect in the penis proper is due mainly to the absence of the 
corpus spongiosum. The groove which is present on the dorsum of 
the penis is not a rudimentary urethra or a ruptured urethra, but is 
really the space between the corpora cavernosa on each side of it. 

When a minor defect of this type occurs, epispadias results. There- 
fore, it is really a congenital defect of the bladder and not of the 
urethra. Exstrophy of the bladder and epispadias are similar in other 
respects, that is, separation of the symphysis pubis and absence of 
urethral sphincters with incontinence. Thompson™ sets forth the 
following classification for anomalies of the lower urogenital tract: 


Congenital lesions of the bladder 
1. extroversion of the bladder 
2. epispadias 

Congenital lesions of the urethra 
1. hypospadias 


TREATMENT 


Before the advent of aseptic surgery, the treatment of exstrophy 
of the bladder consisted mainly of the application of mechanical econ- 
trivances for the collection of urine. However ingenious such appli- 
ances were, they still failed to get rid of the uriniferous odor. 
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When the first surgical procedures were attempted, the methods 
consisted primarily of making a receptacle for the urine. Plastic 
operations of various types were performed but the results obtained 
were disappointing because incontinence persisted and the only effect 
was that there was no longer raw mucous membrane showing. Sphincter 
control was not obtained by any of the earlier workers. 

Beginning as early as 1855, Trendelenburg* operated upon several 
patients and achieved some good results. His operation consisted of 
breaking the sacroiliac synchondroses and bringing the fresh edges of 
the bladder together in front. He then approximated the pubic rami. 
Having thus formed a receptacle for the urine, he devised a spring 
contrivance with which the outflow of urine could be prevented. By 
releasing the pressure the patient could control the emptying of the 
bladder. Mechanical contrivances are rather unsatisfactory for con- 
stant use and because of too much shock induced by the orthopedic 
procedure this method fell into disfavor. 

Mundell,* in 1899, described a plastic operation whereby he trans- 
planted the bladder wall from a sheep but obtained poor results. His 
experiments with dogs using such heterologous grafts proved to be 
only mildly successful. 

Worthy of mention is the accomplishment of Hugh Young,’® who 
reconstructed a bladder and created a sphincter in a case of exstrophy 
of the bladder. By means of a two-stage operation a bladder was made 
and using a muscle flap fram the abdominal wall a very satisfactory 
sphincter was made so that the child was able to control completely 
the act of micturition. This is the only case reported in the literature 
where such a remarkable result was achieved by plastic surgery. 
Transplantation of the ureters into the colon is probably the most 
satisfactory method of treating exstrophy of the bladder. 

Sir John Simon,** in 1851, was the first to perform such an opera- 
tion to divert the flow of urine. A connection between the ureter and 
rectum was made by means of a tight ligature passed through their 
adjacent walls. Subsequently, the lower end of each ureter was ligated. 
This is similar to Coffey’s necrosing suture method. 

In 1878, Sir Thomas Smith** actually transplanted each ureter into 
the colon. He performed the operation in two stages. His results 
were disappointing but his work was pioneering and he is given credit 
for the first operation of this kind. 

In 1898, Fowler’ deseribed a method of transplanting the ureters 
which supposedly prevented the ureters from becoming infected. He 
made a tonguelike flap of mucous membrane at the end of the obliquely 
eut ureter to act as a valve. Coffey pointed out that the flap of mucosa 
soon atrophies and its function as a valve is useless and that the reason 
for Fowler’s success was actually an oblique implantation of the ureter. 

Martin® implanted the ureters into the lower bowel by enfolding the 
muscular layer of the bowel around the ureters. It did not prevent 
reflux of bowel contents into the ureter and therefore failed. 

Peters,’ in 1901, transplanted the valve mechanism of the uretero- 
vesical structure into the intestine. The operation was done extra- 
peritoneally and supplemented by drainage. Fisher’ reported a patient 
operated upon by this method who survived twenty-two years. 
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Maydl’s operation*®® consists of implanting the entire ureter-bearing 
segment of the bladder into the rectum, thus preserving the uretero- 
vesical relationship as is done in the Peters’ operation. 

Sir Harold Stiles,?* in 1907, introduced his semioblique method which 
was very successful. Although a perfect valve formation is not ac- 
complished, the results in exstrophy of the bladder and epispadias have 
been remarkably good. The method has been modified a little by Mayo 
to include the catgut urine guide which keeps the ureter patent. 
Briefly, the method is to cut the ureter obliquely at its lowest point. 
A eatgut suture is passed through its point and tied; the urine guide 
is threaded into the ureter. Through a small transverse incision in 
one of the taenia coli, the mucosa is punctured and the ureter is passed 
into the colon. The needle is brought out half an inch lower down 
and the ureter is anchored by the catgut tie. The ureter is then buried 
in the wall of the intestine for a distance of one and one-half inches 
by two rows of Lembert sutures. 

Coffey has tried several techniques and they are known as Coffey 
technique No. 1, Coffey No. 2, and Coffey No. 3.1% %® 

Coffey technique No. 1, also known as Mayo-Coffey technique and 
the submucous uretero-intestinal anastomosis, is done in two stages. 
As the name implies, the method consists in implanting the ureters in 
the submucosa and closing the muscular layer over them to provide a 
valvelike connection between the ureter and colon. In order to anchor 
the ureter to the colon, sutures are put through the ureter in closing 
the intestinal wall. The latest modification of this technique omits 
these sutures because they tend to form strictures in the ureter. In 
addition, the Mayo catgut urine guide is used which prevents complete 
closure of the ureter if edema develops postoperatively. 


Coffey technique No. 2 differs considerably. Here he used catheters 
in the ureters to irrigate them postoperatively as a means of keeping 
them open. Briefly, the procedure is as follows: through a midline 
incision the upper end of the sigmoid is clamped. A sigmoidoscope is 
inserted into the anus and the lower end of the bowel thoroughly 
cleansed through a large cannula placed through the sigmoidal wall. 
The cannula is then removed, and the sigmoid and rectum packed with 
gauze. The catheterized ureters are pulled through two small openings 
and then sewed into the sigmoid. The ends of the catheters protrude 
through the anus. 

The method has the following disadvantages: (1) the catheters 
become blocked with salt deposits, (2) the operative procedure is pro- 
longed, and (3) the pressure of the catheters predisposes to infection. 

Coffey technique No. 3, or the necrosing suture method, is a sub- 
mucous implantation technique in which a tight linen ligature is tied 
through one wall of the ureter and the mucosa of the colon. When 
this point sloughs out, the anastomosis is achieved. This method is 
not very satisfactory. 

Thus, the treatment of exstrophy of the bladder resolves itself into 
uretero-intestinal anastomosis and removal of the bladder remnant. 
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DISCUSSION 






The successful treatyfent of exstrophy of the bladder depends upon 
the transplantation the ureters into the bowel in such a way as to 
prevent the reflux of feces into the ureters. According to Coffey’ there 
is a physiologie ‘‘static intra-intestinal pressure’’ which is transmitted 
to a duct or ureter implanted directly into it. If a valve mechanism 
is not created, subsequent dilatation occurs and the ureters and kidneys 
become infected and eventually fail. He showed that, when the ureter 
is allowed to lie for a short distance in the submucosa before entering 
into the lumen of the intestine, the transmission of ‘‘intra-intestinal 
pressure’’ collapses that part of the ureter which lies in the submucosa 
and thereby acts as a valve. He stated that this is the same principle 
which obtains in implanting the common bile duct into the duodenum. 



































The choice of the proper age for surgery has been discussed by 
many workers and most of them contend that the optimum time is 
after the child has gained sphincter control. The difficulties attending 
the delay of surgery center chiefly on kidney infection and resultant 
kidney failure. The mortality of patients not operated upon before 
the age of 10 years is 50 per cent and of those not operated upon 
before the age of 20 years is 66 per cent. Higgins’ ** ** has operated 
upon fifty-five patients with exstrophy of the bladder, nineteen of whom 
were under 1 year of age. Of the nineteen, only two patients died 
following surgery. Lower™ has reported a patient upon whom he 
operated at 4144 months, using Coffey technique No. 1. He believes that 
this is a much better age for surgery. 

We present here reports of three patients, two of whom were operated 
upon at a very early age, one at 914 weeks and the other at 10 weeks. 
The results obtained were satisfactory and we also believe that it is 
better to operate as early as possible to corpéct the defect. The advan- 
tages of operating at an earlier age are: 41) maceration of the skin is 
prevented, (2) preliminary infection of the ureters and kidneys does 
not oceur, and (3) there is not the technical difficulty in these small 
patients as previously argued. 

The only disadvantage is that there is some difficulty in completely 
closing the abdomen After cystectomy. However, this is not serious, 
sinee the defects are not large and plastic operations may be done later. 


CASE REPORTS 


Case 1.—A. W., female. Born Aug. 8, 1943, of a septigravida 33- 
year-old mother. Family history negative. Mother was in good health 
during pregnaney and had a normal spontaneous delivery. 

Baby admitted several hours after birth to Milwaukee Children’s 
Hospital. Physical examination revealed a healthy newborn baby 
presenting an extroversion of the bladder. The umbilical cord was 
attached and tied off. Abdomen was soft and no masses were felt. 
The exstrophy measured about 5 by 5 em. The genital organs were 
divided in the midline, the labia being small masses on either side. 

. The extremities were normally developed. 

A subeutaneous pyelogram was done which showed normal kidneys 
and ureters. Blood Kline was negative. White blood cells, 18,200; 
hemoglobin, 23 Gm. No urinalysis was done. 











, 
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She was discharged on August 30 and readmitted on September 22. 
Baby developed-an upper respiratory infection and impetigo. Impetigo 
was treated. 


On October 18, the right ureter was transplanted into the sigmoid 
colon using the Stiles-Mayo technique. Postoperative course was un- 
eventful. On November 8 the left ureter was transplanted. Six days 


—e- 





Fig. 1.—Case 1. Shows a female child with exstrophy of the bladder before operation. 





Fig. 2.—Case 1. After operation this child still needs a plastic procedure on the 
vagina which will be done at a later date. 


after this operation the wound disrupted. This was successfully re- 
paired and patient made a somewhat stormy convalescence. On Decem- 
ber 13 the bladder was removed. At that time normal female pelvic 
organs were found. Wound became infected but healed slowly. Patient 
was discharged Feb. 11, 1944, to return later for plastic repair of 
lower abdominal wall. 
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Case 2.—J. P. M., male. Born July 29, 1943, a full-term, normal 


birth of a healthy primigravida. Both parents were healthy. Baby 
was admitted to Milwaukee Children’s Hospital on Aug. 8, 1943. Phys- 
ical examination was normal except for a large bladder exstrophy 
extending from the umbilicus to the penis. There was an epispadias 
and also bilateral inguinal herniae. 





Fig. 3.—Case 2. Shows a male infant with a large exstrophy of the bladder. It is 
extending as far as the umbilicus. 





Fig. 4.—Case 3. Shows a male infant with a small exstrophy of the bladder. 


Blood Kline was negative. White blood cells, 14,400; hemoglobin, 
14.5 Gm. 

On August 11, an intravenous pyelogram was done; reported normal. 
Ile was discharged August 23. On Oct. 3, 1943, he was readmitted 
and on Oct. 4, 1943, he was operated upon. The right ureter was 
transplanted using the Stiles-Mayo technique. He had a slightly febrile 
convalescence. On October 18, the left ureter was transplanted by 
the Stiles-Mayo technique. A wound infection developed. Baby con- 
tracted bronchopneumonia and had a stormy convalescence. He was 
discharged on Dec. 11, 1943, with a temperature of 102° F. 
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Patient was readmitted again on Jan. 23, 1944. The third stage 
operation, cystectomy, was done. Wound became slightly infected. 
He was discharged on Feb. 12, 1944, in fair condition, but the wound 
was not completely healed. 


Case 3.—T. W., male. Born July 14, 1939, full-term, foreeps delivery. 
Parents healthy; one normal sibling. First admission on Aug. 23, 1939. 
Diagnosis: exstrophy of the bladder, epispadias, right scrotal hernia. 
Tubereulin test negative. White blood cell count, 37,700; hemoglobin, 
12.5. Kline negative. Discharged August 26, unimproved. 


) 
J 





> 


Fig. 5.—Case 3. An intravenous pyleogram of Case 3 four years after ureteral trans- 
plants. 


Second admission: Sept. 16, 1939. Baby had dilatation of rectum 
for partial atresia of the rectum. White blood cells, 36,500; hemo- 
globin, 12.5. Discharged, September 19. 

Third admission: April 4, 1940. Incarcerated right indirect inguinal 
hernia reduced under anesthesia and taped. White blood cells, 27,600; 
hemoglobin, 10.5. 

Fourth admission: April 21, 1940. Surgical repair of inearcerated 
right inguinal hernia, Discharged May 14. 

Fifth admission: June 18, 1941. June 238, 1941—left ureter trans- 
planted by Stiles-Mayo technique. July 14, 1941—right ureter trans- 
planted by Stiles-Mayo technique. Aug. 11, 1941—cystectomy. Wound 
became infected. Gained some control over sphincters. An intravenous 
pyelogram showed normal function of both kidneys. Discharged to 
convalescent home on Sept. 26, 1941, and sent home on Nov. 18, 1941. 

Sixth admission: April 15, 1942. On April 16, small amount of 
mucous membrane was removed from the epispadias. Developed a 
wound infection. Also had an upper respiratory infection and bronchitis. 
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Seventh admission: Aug. 8, 1943. Ventral hernia in the area of 
cystectomy was repaired on Aug. 9, 1943. Discharged Aug. 29, 1943, 
improved. 






SUMMARY 





. A brief review of the etiology of exstrophy of the bladder is given. 
2. A history and methods of surgical treatment are presented. 
3. Advantages of earlier operation are pointed out. 
4. Case reports of patients operated upon at very early ages are 
reported. 
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HAND-SCHULLER-CHRISTIAN DISEASE 


E. G. Hume, M.D. 
CAMDEN, N. J. 


P TO 1935 there had been reported only sixty cases of Hand- 

Schiiller-Christian disease. Since that date a number of additional 
ones have been deseribed. The first clinical description was made by 
Dr. Alfred Hand in 1895 before the Philadelphia Pathological Society. 
His findings were elaborated upon by Dr. Christian in 1919 and Dr. 
Roland in 1928.* Because of the interesting characteristics of this 
-ase, I am presenting another one of these apparently infrequent lipoid 


dystrophies. 


F. L., Jr., a white male, was a normal baby at birth. It was a foreeps 
delivery, the infant weighing 6 pounds, 13 ounces. There were no ab- 
normalities noted. The child developed slowly. Dentition began at 6 
months of age and was normal. He walked at 9 months of age. His 
speech developed normally. At 8 months of age he was quite thin and 
small featured, always very pale but never sick. 

When he was 214 years of age, he was admitted to Temple University 
Hospital for two months. At that time he was drinking one gallon of 
water daily and passing great quantities of urine. The report indicated 
that he was a pituitary case at that time. 

The boy began school at 6 years of age and did exceptionally well. 
Six months later he came under my care at the Cooper Hospital. The 
symptoms were: large amounts of mucus in the stools; skin always pale 
and dry; abnormal thirst; increased amount of urine and greater*fre- 
queney of urination; sugar normal and low specific gravity ; decréased 
sweating; loss of weight; occasional nausea and weakness. The x-ray of 
the skull showed normal sella turciea. The posterior lobe pituitary 
powder was given with no result. The diagnosis at that time was hy- 
popituitarism-diabetes insipidus. 

At 8 years of age he began receiving blood transfusions because of 
severe anemia and has received twelve to date. Red blood count has 
ranged from 1,700,000 to 4,100,000. The last count may be seen in the 
following laboratory report. 

At 9 years of age the following were the findings: tonsils in situ; 
permanent teeth slow coming through; occasional coughing spells; some 
mucus in the throat; sluggish disposition; no dyspnea or pericardial 
pain. 

His appetite was good and he had no abdominal pain, nausea, or 
vomiting. The bowels were regular with some mucus in contrast to 
an earlier condition of constipation. His lips were always dry and 
breath heavy. There was no urinary disturbance and the amount was 
normal. He drank a normal amount of water. The legs had been rather 
stiff for months but were much improved recently. There was some 
pain in the feet, and his hands were always cold. His sleep was usually 
quiie good. 


Past Medical History.— 
Measles and chicken pox at age 7 
Pertussis at age 4 
Pneumonia at age 8 
*Thanuhauser, Siegfried J.: Lipidoses Diseases of the Cellular Lipoid Metabolism, 
London, Oxford Loose-Leaf Medicine, Oxford University Press, 1940, p. 132. 
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Family History.— 
Mother and father living and well 
Brother living and well, aged 14 years, normal 
Grandfather died—tuberculosis 
No history of growth disorders 
Physical Examination.—(April 13, 1944.) 
Age: 9 years 
Weight: 27 pounds 
Height: 33% inches 


A very pale, 9-year-old boy, mentally clear and alert. Intelligent 
for a 9-year-old, he was about the size and weight of a 2- or 3-year-old 
child. Hair was fine, light color, and silky. Head was set squatlike on 
his shoulders, with puffy cheeks, very prominent eyes, scant eyebrows, 
mouth open, tongue protruding, constant mouth breathing with dry 
brown crusting of lips, tongue, and teeth. 





Fig. 1. 


The chest was barrel shaped and abdomen, potbellied. Arms and 
legs were spindlelike, long in comparison to torso. There were adult 
features of feet and legs. 

The nails were well developed with tendency to almond shape and 
early clubbing of toes. Skin was extremely dry, coarse and tender. 


Eyes: Slight exophthalmus; dark circles beneath eyes; pupillary reactions, 
normal; mild photophobia, no nystagmus 

Nose: No obstruction; slight mucoid discharge 

Ears: Normal 

Mouth: Very dry, crusted, especially lips, tongue, and teeth; breath very 

heavy; occasional bleeding gums, gingivitis 
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Teeth: Irregular, crusted; few small fillings; infantile marked delayed den- 
tition 

Tongue: Coated, protruded in midline 

Pharynx: Large chronically infected tonsils 

Neck: Palpable posterior cervical lymph nodes; thyroid not felt 

Thorax: Barrel shaped; no other deformity 

Lungs: Expansion full and equal; percussions note resonant . throughout; 
breath sounds normal; no rales 

Heart: No enlargement; sounds forceful, good quality; no murmurs; P; ac- 
centuated; blood pressure 84/68 

Abdomen: Potbellied; no areas of tenderness or rigidity; liver, two fingers 
below costal cage; spleen, not felt 

Skin: Very pale, yellow, coarse, and dry; no eruption 

Extremities: Legs long in comparison to body; arms infantile 

Genitalia: Well-developed 

Measurements: 


Total height 33% inches 

Head and neck 6% inches 

Shoulder to greater trochanter 10% inches 
(Ratio, leg to torso 1.6:1) 

Greater trochanter to floor (leg) 17% inches 

Crest of ilium to greater trochanter of femur 2% inches 

Arm spread 354% inches 
oes eet { inspiration 21% inches 

Chest circumference ) expiration 19% inches 

Abdomen 20% inches 

Laboratory Studies.— 
Urinalysis: 

Specific gravity 1.007 

Reaction acid 

Albumin moderate trace 

Sugar negative 


Microscopic 

Few threads mucus 
Oceasional squamous cells 
5-6 R.B.C./H.P.F. 
1-2 W.B.C/H.P.F. 
3 hyaline casts 
2 coarsely granulated casts 

Blood Count: 


Red blood cells 2,780,000 
Hemoglobin 49% 8.2 Gm. 
White blood cells 13,600 
Neutrophiles 37% 5,032 
Lymphocytes 47% 6,392 
Monocytes 4% 544 
Eosinophiles 11% 1,496 
Basophiles 1% 136 


Howell-Jolly body 
Hematocrit: 29 
Reticulocytes 1% 
Volume index: 1.1 
Platelets 94,520 
Color index: 0.9 
Saturation index: 0.8 
Fragility test: 
Hemolysis began at 0.46% 
Hemolysis complete at 0.28% 
Blood sugar: 82 mg. per 100 c.c. 
Blood urea nitrogen: 45 mg. per 100 c.c. 
Blood uric acid: 8.2 mg. per 100 c.c. 
Blood Cholesterol: 516 mg. per'100 c.c. 
Kahn: Negative 


Basal metabolic rate: Minus 12 


Biopsy Sternum Report—(June 1, 1944.) 


Microscopic Examination: The section revealed a somewhat fibrous 
marrow. Hematopoiesis was active and cells of the eosinophilic series 
were particularly numerous. Scattered reticulum cells had a vacuolated 
cytoplasm suggesting lipoid content but these cells were not particularly 
numerous. The section was not diagnostic of one of the lipoid dys- 
trophies but it was considered to be compatible with them. Cells of the 
erythroblastic series were numerous, the normoblasts predominating. 
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X-ray Studies.—(Nov. 26, 1940.) 

The epiphyses for the heads of the femora and humeri show areas 
of lessened density probably due to endocrine dysfunction. No evidence 
of rickets or scurvy noted. 

X-ray Studies.—( April 15, 1944.) 

Skull, Spine, Pelvis, Bones of the Shoulder Girdles, Hip Joints, 
Knee Joints, and Bones of Lower Extremities and Forearms: Deeal- 
cification of the bone structure about the epiphyses of the shoulder 
girdle regions and the hip joint regions. There was, likewise, decal- 
cification about the bones of the knee joints as well as the bones of the 
hands but without any complicating destruction or loss of outline of the 
bone contour. 

These x-ray changes were probably related to a nutritional disease. 
The x-ray appearances were not those typical of renal rickets, but con- 
sistent with such a possibility. The x-ray appearances as shown at 
time of examination have been described as related to a systemic disease. 
In this instance, the possibility of an erythroblastosis should be consid- 
ered but xanthomatosis must also be considered even though the x-ray 
changes were not typical. 

At time of writing, the boy was 9 years of age, seemingly in good 
health, back in school after one year’s absence and in the third or fourth 
grade. The presence of coronary disease, high blood urea nitrogen, 
and persistently recurring anemia being relieved only by blood trans- 
fusions adds seriousness to this case. 

SUMMARY AND CONCLUSIONS 

A ease is reported believed to be Hand-Schiiller-Christian disease 
based on the following findings: 

1. Diabetes insipidus. 

Dwarfism. 

High blood cholesterol. 

Exophthalmus. 

High blood urea nitrogen. 

Electrocardiographic evidence of coronary disease and intermit- 
tent gingivitis (frequent findings in this disease). 

X-ray studies of bones and sternal biopsy compatible with this 


diagnosis. 


I wish to express my appreciation to Dr. Thomas Klein of Philadelphia for his 
interest and helpful suggestions, The last laboratory studies were done in his pri- 
vate laboratories. The x-ray studies were made by Dr. Bernard Widmann of Phila- 
delphia on April 15, 1944, and Dr. Joseph Roberts of Cooper Hospital on Nov. 26, 
1940; and the biopsy study, by Dr. W. T. Read of Cooper Hospital, Camden, N. J. 





News and Notes 


FOOTPRINTING OF INFANTS* 
Value of Footprints—Any system used for persona! identification purposes, in order 
to be effective, must possess the three following features: 


1. Individuality 2. Continuity 3. Immutability 


Identification by fingerprints, palmprints or footprints are the only methods of per- 
sonal identification which satisfy all of these requirements. The friction areas of the 
fingers, palms and feet have papillary ridges which form well-defined patterns and contain 
distinctive characteristics. The possibility of any two human beings having surface areas 
of skin on their fingers, palms or feet which have exactly the same ridge characteristics 
is so remote that it is beyond the realm of probability. It follows, therefore, that personal 
identification by any one of these methods is positive. Here we prove the first essential, 
Individuality. 

The definitive formation of the ridges on the palms, fingers, and feet of human beings 
begins several months before birth and remains throughout the entire lifetime. These 
ridges are intact after death up until the time decomposition of the body takes place. 
Thus we have number two essential, Continuity. 

During the entire lifetime of a human being the ridges of his hands and feet remain 
exactly in their original formations and cannot be changed. We therefore have the third 
essential, Immutability. 

The majority of hospitals today are using the methods of footprints for identification 
of infants in preference to fingerprints or palmprints. 

The reason for this is that the ridges are more pronounced on the feet and it is easier 
to obtain prints of this surface from newborn babies. 

The purpose of taking footprints is to provide a permanent record of individuality 
so that in the event a question should arise later as to the identity of the child and its 
mother, conclusive proof of its identity can be offered. The footprints of the infant, there- 
fore, should be taken immediately after birth. 

How to Take Footprints——The equipment required for taking footprints is very inex- 
pensive, easy to obtain and requires very little training to use. It consists of printer’s 
ink (a black heavy paste), a roller, and an inking plate (a small piece of plate glass). 
Ordinary writing ink, colored ink, or stamp-pad ink are not very satisfactory media be- 
sause they are too light or too thin and take too long to dry. The roller best adapted to 
this work is similar to that used by printers in making galley proofs and should be about 
three inches long and one inch in diameter. 

In preparing to take a set of impressions, a very small daub of ink should be placed 
on the inking glass and thoroughly rolled until a very thin, even film covers the entire 
surface of the glass. To insure best results, the area of the feet to be printed should be 
thoroughly dried by wiping with a piece of gauze. The ink may be applied directly to the 
infant ’s feet from the roller but care should be exercised to insure a very thin film of ink 
on the portion of the foot to be printed. The inked area is then pressed firmly upon the 
surface of the card or certificate, but caution must be used to avoid either the foot or the 
paper being moved during the printing process in order to avoid smudging the print. Too 
much ink and too much pressure will result in a mere blot on the card which of course is 
of no value for identification purposes. 

The suggested card to be used for recording footprints of infants for identification 
purposes for filing in the hospital’s records is five inches by eight inches in size and is made 
of thin white cardboard. It is suggested that the following data be included thereon: 

. Name and address of the hospital 
2. Name of infant 
Date of birth 
. Color and sex 
5. Name of mother 


*Reprinted by permission from January, 1945, issue of F. B. I. Law Enforcement Bulletin. 
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j. Signature of person taking print 

. Remarks, or any other information which the hospital might deem advisable to record 
3. Infant’s left foot impression 

. Infant’s right foot impression 

. Right index finger of the mother. 


The Federal Bureau of Investigation is unable to supply any of the equipment needed 
in the footprinting of infants, nor does it maintain on file the footprints of infants. 


Hospital Es miicisiniihiceehaetanesadnienal ABBOT. wcencccenicnnmmenen 








Infant’s Name 

Date of Birth 

Color 

Mother 

Person Taking Print 
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Infant’s Left Footprint Infant’s Right Footprint 

















TYPICAL CARD USED BY HOSPITAL IN RECORDING FOOTPRINTS OF INFANTS 





The following Resolutions were adopted by the Fellows of the American Academy of 


Pediatries in the District of Columbia: 

A number of factors have stimulated the interest of the local group of Fellows of the 
Academy in the care of the newborn in our area. This interest has prompted this group 
to take action looking to the improvement of existing facilities and especially in respect to 
the planning and erection of two large new institutions, the new university hospitals for 
George Washington and Georgetown Universities, respectively. These new hospitals are 
large structures of approximately four hundred beds each, and being general hospitals will 
have devoted to an obstetric service a suitable proportion of this space. 

The importance of the inclusion in the plans for these institutions of the most modern 
of facilities for the care of the newborn was so apparent that the local group of Fellows 
has adopted the following resolutions and have forwarded them to the proper authorities 
charged with this new construction. It was thought proper also to forward these resolu- 
tions to the management of existing hospitals in our area treating the newborn. 

In the preparation of these resolutions we have been most fortunate in having in our 
group Dr. Ethel C. Dunham who is nationally known as an authority on the subject and 
with whose special work in this field, most of us are quite familiar. 

Mr. Marshall Shaffer, Senior Architect, Hospital Facilities Section, States Relations 
Division of the U. S. Public Health Service, has rendered valuable advice in connection 
with the planning of the new hospitals and we feel that we should express our appreciation 
of his assistance. 

With hospital planning and construction going on over our country at the present time 
it is our thought that the publication of these Resolutions might serve to arouse general 
interest in the importance of the subject to the end that facilities for the care of the new- 
born might be improved throughout the land. 

These are the Resolutions adopted by Fellows of the American Academy of Pediatrics 
in the District of Columbia after prolonged study and consideration of the problems involved: 


1. That hospitals are urged to meet standards for the improved care of infants in 
order to protect them from infection and facilitate medical and nursing care, 
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. That the staff physicians of the hospitals take the responsibility for seeing that 
standards must be considered minimum, such as 

a. Small nursery units, no one to contain more than eight infants, 

b. Hand washing facilities, i-e., hot and cold running water in each nursery. 

e. A specially equipped nursery for premature infants. 






nurseries.3 






d. Provision of one or more ‘‘ suspect 
e. Provision of isolation space for infected infants off the maternity floor 
f. Provision in all nurseries of adequate space to permit individualized care of the 






infant at the bedside. 
g- Qualified nursing supervision. 
That, in larger hospitals, nurseries should be distributed in relation to mothers’ 






— 


units, so that nursing care will be facilitated, the spread of infection will be mini- 






mized, and closer mother-baby relationships will be fostered. 
5. That breast feeding should be promoted. 
6. That these recommendations shall be offered to the Medical Annals of the District 
of Columbia for publication. 
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The following are Latin American physicians holding Academy scholarships together 
with the pediatric clinic or hospital at which they are working: 






Eduardo Cassorla, Chile: University of Illinois 

Ramon Sanz, Mexico: Children’s Memorial Hospital, Chicago 
Alfonso Cardenas, Colombia: University of Michigan 

(Mrs.) Hermelinda de Varela, Panama: Johns Hopkins Hospital 
Miguel Raga, Venezuela: Harvard University 

Ramiro Arcia, Nicaragua: University of Pennsylvania 

Paulo de Barros Franca, Brazil: University of Towa 

Guillermo Rodolfo Bunge, Argentina: University of California 
Francisco Miranda, Venezuela: University of Chicago 

Maria I. Escobar, Guatemala: Bellevue Hospital, New York 
Alberto Cérdova, Cuba: Duke University 

(Miss) Beatriz Bienveni, Mexico: Harvard University 

Rubén Lavalle, Mexico: Western Reserve University 

Alberto Peguero, Dominican Republic: University of Rochester 
Manuel A. Jovel, El Salvador: University of Toronto 

















Dr. Edwards A. Park, Professor of Pediatrics at Johns Hopkins Medical School, has 
been elected to the Editorial Board of THe JoURNAL or PEDIATRICS, 














The following have been elected to Honorary Membership by the Bolivian Pediatric 





Society: 






Dr. Adolph G. de Sanctis Dr. Henry F. Helmholz Dr. Bela Schick 
Dr, Clifford G. Grulee Katharine F. Lenroot Dr. O. L. Stringfield 













At a reorganization meeting of the Intermountain Pediatric Society the following 





members were elected officers: 
Robert Alway, M.D., Salt Lake City, Utah, President 
Wesley H. Anderson, M.D., Ogden, Utah, President-Elect 
L. Paul Rasmussen, M.D. Salt Lake City, Utah, Secretary and Treasurer 













The death on Sept. 30, 1944, of Dr. J. T. Simonson, New York City, has been reported 


to the JOURNAL. 
Dr. Thomas E. Buckman of Jacksonville, Fla., died at his home March 26, with heart 


disease. 






The Pediatrician and the War 


The following Fellows of the American Academy of Pediatrics have been promoted: 


Army 
Major George D. Doroshaw, Los Angeles, Calif., to Lieutenant Colonel 
Major Lendon Snedeker, Boston, Mass., to Lieutenant Colonel 


Navy 
Lieutenant Lee E, Farr, Wilmington, Del., to Lieutenant Commander 
Lieutenant Daniel B. Landau, Hannibal, Mo., to Lieutenant Commander 


Lieutenant Colonel Paul R. Meyer of Port Arthur, Texas, was retired from active 


service Jan. 6, 1945, 


Erratum 
On page 201 of the February issue of the JouRNAL, in the discussion of the ‘‘Sym- 
posium on Parenteral Therapy,’’ the remarks made by Dr. Butler should be corrected as 
follows: 
‘*Ordinarily there are two immediate objectives at the inception of oral feeding for 
such patients. One, which I am sure may be in the mind of Dr. Alexis Hartmann, is the 
lowering of the elevated gastric pH to its normal level. The other is to give by mouth 


what you cannot give parenterally.’’ 





Announcement 


In compliance with the directives imposed by the War Production 
Board limiting the amount of paper consumed in the production of this 
JouRNAL, the publishers find it necessary to change the format. As soon 
as these restrictions are lifted the original format will be restored. Even 
though the number of pages has been reduced, the actual content of the 
JOURNAL has not been decreased to any appreciable extent. 





